Y, 


JUL 
Duration and Intensity of Sunshine 


Open Troffers for a Kindergarten 


Testing Procedures Guides 
Lighting by Prescription 
Telescoping Lamp Posts 

Glare Factor Formula 
Lighting for Men’s Shop 


Ae 


T 


OF 


L 


THE ILLUMIN 


ATING ENGINEERING 


| 
_ 
j 
| 
: 
| 
JOURNA 


FOR GREATER BRIGHTNESS CONTROL 


A = industry demands ever-higher levels of illumination, 
more and more efficient brightness control is necessary 
to help maintain comfortable seeing conditions without 


materially reducing lighting efficieney. 


Latest and most advanced lighting equipment to he intro- 
duced in answer to this problem. is the new Benjamin 
“Stream-Flo 10” Diffuser... expressly designed for locations 
where it is desirable to reduce contrasts between the unit 


and its surround. 


This new fluorescent lighting unit incorporates a series of 
12 apertures, located on top of the reflector. There are 6 
of these elongated openings above each of the two lamps. 
Together. they direct approximately 6'2 of the light up- 
ward, to help relieve annoying contrasts between the unit 
as a light source and its background. 


without materially reducing light output, 


_ the “STREAM-FLO 40” DIFFUSER 
helps relieve contrast between 
SS we upper and lower room areas! 
... helps reduce contrast 
. between light source 
SS and ceiling! 
/ 


j 


The new “Stream-Flo 40° Diffuser also embodies other 
refinements which aid in brightness control. Among them 
are the light diffusing “Life-Time” Porcelain Enamel reflect- 


ing surface: the reflector contour which assures correct 
shielding and efficient light distribution: and the new lon- 
gitudinal shield* which provides an additional 14° zone of 
shielding at eve level. These help make possible the attain- 
ment and maintenance of higher light levels with greater 
seeing comfort. 
3 lamp “Stream-Flo 40° Diffuser units are also available. 
*Available as optional equipment. 
For advance information on 6 important Benjamin develop- 
ments including the “Stream-Flo 40° Diffuser, write for Pre- 
View Bulletin AD. 5581, available without cost or obligation. 


BENJAMIN ELECTRIC MFG. CO., Dept. |, Des Plaines, Illinois 


Stream ‘Flo 40 Diffuser 


3 FLUORESCENT LIGHTING UNITS 


Distributed Exclusively Through Electrical Wholesclers 


/ 
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you can 6E SURE... ie its 


Westinghouse 


installed and removed 


Mi Al 


Light weight, CD-80 and CD-160 fluorescent lumi- 
naires for schools and offices are easy to handle— 
quickly installed—easily maintained. 

Louvers or plastic bottom panels may be removed 
in a “jiffy” for routine cleaning—then just as easily 
replaced. This means full efficiency of the luminaire 
at all times—and a timesaver for the mainte- 
nance man. 

This is but one of the many features of the famous 
CD series, designed especially for schools and 
offices. Specify Westinghouse to get lasting perform- 


ance and quality illumination, 
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To get the complete story, send for B-4072. 
Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. Call or write your 
local Westinghouse Lighting Engineer. He will 


gladly help with your planning. 304255 


Westinghouse @ 


PLANNED 
LIGHTING 
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e++for New Hampshire Finance Corp. 
Manchester, New Hampshire 


Lighting Engineer: W. W. Burke, Public Service Comp ny 
of N. H., Manchester, N. H. . Electrical Contractor 
A. L. Franks Co., Manchester, N. H. Lighting Equip nent: 
Litecontrol No. 9224, 2-lamp surface lens fixture « 
Lomps: 40 wott, 3500 degree white, fluorescent + Total 
Wottege: 3,300 Wotts per Square Foot: 2.8 « 
Footcandles: 45 average maintained. 


9200-3 End cop tor individual units or continuous runs 


Working with figures is a pleasure in this modern office recently re- 
lighted with Litecontrol fixtures. Evestrain in checking records, 
in making entries, in filing . . . has been eliminated and each worker's 
effiiency materially increased. 

Though not efficiency experts, Litecontrol engineers are experts in 
planning better lighting that a/ways results in better efficiency in othces, 
schoolrooms, stores and factories. And they'll be glad to help you 

with new and unusual lighting ideas or with complete 


lighting layouts. 


.-. with LITECONTROL FIXTURE NO. 9224 


Ideal tor othces ts this surtace twpe fixture with intensive, well 
distributed downlight controlled by the prismatic action of 
Holophane Controlescent lenses. Luminous slanting side 
panels give good ceiling illumination and reduced contrast 
Special baked, white plastic-type finish will not crack, peel 


or discolor 


LITECONTROL 


LITECONTROL CORPORATION 


M PLEASANT STREET. WATERTOWN Tr. MASSACHUSETTS 


2A 


DESIGNERS. ENGINEERS AND MANUFACTURERS OF FLUORESCENT LIGHTING EQUIPMENT DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 
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QUALITY... EFFICIENCY...INSTALLATION COST 
«+ MAINTENANCE COST... VALUE AND PRICE! 


Now with the “Challenger” you can sell Curtis Quality... at a new low SEND COUPON NOW! 

price . .. the very same quality, engineering and workmanship that has set 
the standards for the lighting industry for over a half century. Now with the “Challenger” 
you can sell Curtis Design and Efficiency . . . comparable to the best in the lighting industry 
at a price that will amaze your customer .. . and still bring you an attractive profit. 


Curtis Lighting, Inc. 

6135 W. 65th Street, Chicago 38, Hlinois 

Gentlemen: Please send me FULL DETAILS and PRICES on 
the new “CURTIS CHALLENGER.” 


COMPANY NAME____ 
ADDRESS 


CITY & STATE___ 


FOR FULL DETAILS Sead Coupou “Jeday/ 
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Open Troffers for a Kindergarten 


HE OBJECTIVE in lighting the kinder- 

garten room was to provide adequate quan- 

tity of illumination of comfortable quality 
by means of a system which would require a mini- 
mum of maintenance. The installation represents 
the first class room use of a low-brightness 40-watt 
T-17 fluorescent lamp in open-bottom recess trof- 
fers. The classroom is in a new building northern 
exposure and a ceiling height of 11 feet. 

The installation consists of nine recessed rows 
of four 5-foot Alzak troffers. Each of these trof- 
fers is equipped with a 40-watt T-17 low bright- 
ness 4500 
because of the low brightness of the lamps. The 


fluorescent lamp. No louvers are used 


total power load of lamps and ballasts is 1944 
watts or about 2 watts per square foot. The ae- 
companying measurements of illumination and 


Information for this item supplied by Leonard V. James, Illami 
nating Engineering Consultant of Chicago and La Grange, Illinois 
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brightness were made after the installation had 
been in operation for some 500 hours. However, 
the troffers and been thoroughly 
dusted with a vacuum-cleaner attachment and 
venetian-blind brush. The time required for this 


cleaning was about one 5-foot luminaire per min- 


lamps had 


ute, an operation representing one of the princi- 
pal advantages which prompted the use of this 
type of equipment. 

The average footcandle level, on a plane two 
feet from the floor, was 45.6; the range was from 
an average of 32 in the corners to 60 footcandles at 
the center of the room. The lumens delivered to 
the working plane were 43,900 out of a nominal 
generated lumens value (new) in the lamps of 
75,600 subject to some depreciation because of 


4 months’ use. 


Kindergarten room in Western Avenue School, 
Flossmoor, Illinois, is example of lighting in- 
stalled in all of the rooms of this school. 
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Task brightness averaged 34.2 footlamberts, 
assuming a 75 per cent reflectance reading task, 
values ranging from 24 near the corners to 45 at 
the center of the room. The nominal brightness 
of the lamps used is 920 footlamberts. Compared 
with 1610 footlamberts for the 4500° T-12 40-watt 
lamp, this represents a reduction of nearly half 
in the sheen brightness of glossy paper or other 


material. 


Brightness Ratios 


Flossmoor ASPSL NCSC 


Maximum Ratio between task 
75:W-Refl lto5/8 ltel/3 ltel/S 


and table top 


Maximum Ratio between task 


75:U-Refl lto 4/10 1lto 1/10 1 to 1/5 


ind floor, 


Maximum Ratio between task 
wer front wall, (45:1 ltel/5 ltel/l0 ltel/5 


ind | 


Maximum Ratio between task 
and lower side wall. ltel/3 1ltel/l0 ltel/5 


Maximum Ratie between task 
ind front tack board 45:N 
Maximum Ratio between task | 1 tol 
and ceiling. (45:F, 45:E jltol/6 


lte2/% ltel/l0 ltel/5 


lto 1/10 ltel/s 


Maximum Ratio between task 


ind No. 5 luminaire. (24:H lto5 lto 50 
Maximum Ratio between No. 
5 luminaire (about 35° above 
horizontal line of sight) and 
the adjacent surface H:F 3tol 20 tol 
Maximum Ratio task to periph- | 1 to 38 { lto 50 
eral field, (24:Lamp, 45:3) 1 to 0.09 
Maximum Ratio task to sur- | 1 te 2.3 ltoe lt 
rounding field 24:G, 45:3) to 0.09 lto 0.2 
Interior Finishes 
Ceiling: Off-white acoustical pans 
Walls Light-weight block 

East wal soft gray 

South wa grayed peach 

North wa graved yellow 

West wa light gray 
Floors Variegated white and gray asphalt tile 
Desks Nat ‘ von lull finish 
Reflectances — per cent 

Location Flossmoor ASPSL NCSC 

Ceiling so. 85 so 
Upper Walls 55 no.70 nO 
Lower Walls 50.70 40 
Trim 66 30-40 40 60 
Tackboard on 60 
Chalkboard 15-20 30 max 
Tables (desks 47 40 
Floor 15 - 30 30-40 
S88 Open Troffers for a Kindergarten 


Brightness ratios reported herewith were mea- 
sured from the stations indicated, about 8 feet 
from the west wall and 3 feet from the floor. In 
the accompanying tabulations, these readings are 
compared with the recommendations indicated by 
the American Standard Practice for School Light- 
ing and by the National Council on Schoolhouse 
Construction. The reflectance of the task is uni- 


formly assumed at 75 per cent. 


Brightness of Luminaire 
From laboratory data. 90° is horizontal viewing. 


0° is directly below 


Viewing Footlamberts Footlamberts Permitted 
angle across axis along axis by ASPSL 
2000 
45 912 900 
60 1l4 730 450 
rey) 46 456 40 


Note: Lamps are about 9 ft. above line of sight of sitting 
child looking along axis of troffer. Only in exceptional 
ceases can such a child get so far from beneath either end 
of the row of troffers that the lamp appears less than 30° 
above the line of sight, such that the 60° position in the 
above table would be a viewing position. Cut-off cross 


wise is about 50° (shielding angle 40 


24! 


33 as 42 32 


44 60 60 43 i 


43 6! 60 4! 


BRIGHTNESS 
READING STATION 
L_ ° if ° ° = 
34 46 a2 30 


AVERAGE = 45 FT.C. 


FOOTCANDLE READINGS 


N 500 HOURS OPERATION 
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Duration and Intensity of Sunshine 


EOPLE are interested in sunshine for two 
Prorresing reasons. Windows are made to ad- 

mit sunshine and shades are made to keep it 
out. This situation is not so illogical as it seems 
because we are omitting an important factor—the 
diffused light from the sky. 
was the control of sky light the matter would be 
greatly simplified and natural illumination in the 


If our only problem 


interior of buildings would probably be much more 
satisfactory from both the utilitarian and the 
esthetic points of view. The manipulation of a 
window shade to gain a satisfactory reading in- 
tensity is relatively easy when the source of nat- 
ural light is the sky. Slight adjustments of the 
shade make just perceptible changes in illumina- 
tion and here there may be a real control of illu- 
mination to get satisfactory values at selected 
points in a room. 

When sunshine enters the room, the normal reac- 
tion is not te control it, but to exclude it by pulling 
the shades the whole way down. Ilere the action 
tends to be all or nothing, with but little real ad 
justment to a desired level. The common reaction 
when sunshine falls on the desk we are using is to 
completely exclude the sunshine, and then feel 
slightly surprised at the darkness of the office. The 
next move is to turn on all the lights in an endeavor 
to bring the illumination up to the level demanded 
by our over-exposed eyes. After several minutes. 
we are again adapted to our environment and at 
ease. 

Aside from questions of visual ease or usefulness, 
there is often an element of danger when direct 
sunshine enters a window. In a machine shop, for 
example, bright sunshine on metal surfaces may set 
up a real hazard for the machinist and again the 
reaction is for all or nothing. The storekeeper has 
somewhat the same problem in his show window, 
and the school room should be carefully watched to 
prevent the entrance of rays that can set up an 
illumination of 10,000 ft-c, which is far outside the 


useful level. 


This is the last of the series on Duration and Intensity of Sunshine 
prepared by the late Frank Benford, General Electric Co. Research 
Laboratory, Schenectady, N. Y. Part I was published in the May, 
1947 issue of ILLUMINATING ENGINEERING (p. 527); Part II in 
the November 1947 issue (p. 877) Part III im the May, 1948 
issue (p. 533); and Part IV in the July, 1948 issue (p. 699) 
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Duration and Intensity of Sunshine- 


Part V—Architectural Applications 


By FRANK BENFORD 


A different set of reactions occurs when dealing 
with sunrooms or sleeping quarters. Here we may 
desire a@ maximum amount of sunshine throughout 
the day or a maximum at certain times and a mini- 
mum at other times of the day. The sleeping habits 
of the occupant of the sleeping porch may make it 
desirable to face it eastward or westward depend- 
ing upon his sleeping hours. Again, the tempera- 
ture desired, particularly during the first part of 
the night, may be the deciding factor in selecting 
the orientation of the sleeping quarters. Sunshine 
is thus to some degree at least a 24-hour problem, 
and the data of this paper are intended as basic 
information with which a solution, or at least a 
working compromise, may be found. 


Thickness of Walls and 
Hours of Admission of Sunshine 


The restriction of entrance of sunshine by the 
thickness of building walls is an important factor, 


Figure 46. Diagram used in deriving equations for a 
shield that will permit full sunshine on a wall facing due 
south on December 21 and no sunshine on June 21. 
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and an extremely variable one. A dwelling house 
may have an effective window opening that is four 
times the thickness of the walls, while the office in 
which this is being written has a ratio of only 2 to 1. 
In the case of the factory or laboratory, the need for 
heavy construction is fairly obvious, but the reason 
for the thick walls of municipal buildings is not so 
apparent. Reason or no reason, the control of sun- 
shine is much influenced by the ratio of the win- 
dow opening to the wall thickness or more prop- 
erly, by the depth of the active edges that deter- 
mine the angle of cut-off. In general, the wall 
thickness is more of a factor in high latitudes than 
it is near the equator. In the equatorial regions the 
direction of the wall may be such as to admit sun- 
shine during the middle of the day, but at the 
same time, the altitude of the sun may be great 
and the sunshine penetrates only a short distance 
At high latitudes the sun will be 
closer to the horizon and the entering sunshine may 
cover the width of the room 
solution for the altitude a should always be made 


into the room 
For this reason, a 
to determine the probable in portance of entering 


sunshine 
In Table V some typical data are given for the 


BEGINNING ANDO ENDING OF SUNSHINE 
ON VERTICAL PLANES aT 


TABLE V 
Effect of Thickness of Walls on Entrance of Sunshine 


Latitude 45°N 
Window 

Angle a= +30" 

June 21 On 7.75 a.m, 9.00 a.m 9.95 a.m 
(4.22 a.m. te oft 431 p.m. 3.10 p.m 2.10 p.m. 
7.83 p.m.) Elapsed 8.56 hr 6.10 hr 4.15 hr 
December 21 On 4.30 a.m 5.80 a.m 7.30 a.m 
(7.58 a.m. to Ont 7.70 p.m 6.18 p.m 4.70 p.m 
4.55 p.m.) Elapsed 15.00 br 12.58 hr 9 40hbr 


simple case of walls facing due south and having 
window cut-off panes 0°, #15°, and +30° with 
the plane of the wall. The angle @ is determined by 
drawing a diagonal from edge to edge of the win- 
dow opening, using the edges that are effective in 
diaphragming the entering sunshine. li happens 
occasionally that due to the presence of a pilaster 
the entering angles will differ for the two diagonals. 
Planes drawn through the active edges set the lim- 
its for the entrance of sunshine, and these planes 
at an angle @ with the plane of the wall are used 
in connection with Figs. 47 to 53 to determine the 
times of beginning and ending of entrance of sun- 


OF PLANE 


100 


Oar oF THe year 


Figure 47. In this and the remainder of the Figures, each curve represents the time of day (mean sun corrected for 
equation of time) at which sunshine begins and ends for selected vertical planes. This Figure is for latitude 30 degrees 
north latitude. The variables are time of year, time of day, and orientation of plane, and with two of these factors 
known, the third may be determined. For times of beginning, the d-scale on the left is used, while ending of sunshine 
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BEGINNING AND ENDING OF SUNSHINE 
ON VERTICAL PLANES AT 


© 20 30 40 $0 60 70 80 90 


Figure 48. Beginning and ending of sunshine on vertical planes at 35 degrees north latitude. 


shine. Two dates are used in Table V, June 21 and 
December 21, and with each is given the hour of 
sunrise and sunset, and the latitude is 45 degrees 
north. 

For the case of no thickness of wall 6 equals zero, 
and the June 21 sun crosses this plane at 7.75 a.m. 
(when d = 0 and the site is on the standard time 
meridian). Referring to Fig. 50 and using the or- 
dinate for June 21, the curve for the 0 degree plane 
crosses the ordinate at 7.75 a.m. for the beginning 
of sunshine, using the d-scale at the left to iden- 
tify the plane, and the ending time is 4.31 p.m. 
using the d-scale on the right. Since these times 
are within the hours of daylight (as given under 
the date in the Table), the elapsed time of 8.56 
hours is the correct solution for the duration of 
sunshine entering the window. 

When the wall has sufficient thickness to turn the 
limiting planes 15 degrees to the plane of the wall, 
the time of entrance is 9.00 a.m. (curve —15°, be- 
ginning d-seale, Fig. 50) and of ending 3.10 p.m. 
(curve +15 
time is 6.10 hours, a loss of 2.46 hours due to the 
thickness of wall. 

For the thickest wall, + 30°. there is a fur- 
ther reduction of 1.95 hour, or a total reduction of 
4.41 hours. These figures do not apply to the en- 
trance of sky light, and they are not a measure of 


, ending d-seale, Fig. 50). The elapsed 
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anything except the period during which sunshine 
enters the windows. 

The solutions for December 21 are 15.00 hours, 
12.38 hours, and 9.40 hours for the three walls, but 
since all the computed times are before sunrise or 
after sunset, the real limits of entrance are sunrise 
and sunset, and the thickness of wall has no effect 
other than reducing the amount of sunshine that 
enters. 


Orientation of Buildings to 
Admit or Exclude Sunshine 


When the architect is free to face a proposed 
building in any way he desires, there is a possibility 
of so arranging windows as to either eliminate 
shades and louvers or to minimize their use. The 
factors that enter into the problem are the latitude 
and longitude of the building and the thickness of 
the building wall as compared with the effective 
width of the window opening. Also in the case of 
a school, the time of year during which school is 
held and the hours of assembly and dismissal are 
factors. 

The specific problem is to find if it is possible to 
have one wall of the building oriented so that sun- 
shine will not enter during a school session, and if 
there is some freedom allowed the architect in the 
azimuth direction of the wall containing the 
windows. 
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Let us assume the following data for a public 


school : 

Latitude 30°N 
Longitude 75° W 
Thickness of Wall 10 inches 


Width of Window Opening 36 inches 
Beginning of Term (248th day of year) 

Ending of Term (176th day of year) June 25 
Assembly, E.S.T. 8.33 a.m. 


Dismissal, E.S.T. 


September 5 


3.66 p.m. 

Since the noon sun is in the south throughout 
the year for the assumed latitude of 30 degrees, it 
is evident that the windows must not face south. 
Also, since the morning sun is in the east, and the 
setting sun in the west, these two directions are 
excluded, leaving only northern exposures to be 
investigated. 

The assumed window proportions reduce the en- 
trance angle by 15 degrees on either side so that 
only 150 degrees of horizon is visible. If the win- 
dows faced due north, the limits on the horizon 
+105 degrees to d 105 de- 
grees, or 15 degrees from the plane of the wall in 


would be from d 


each case. These angles are the directions in which 
the limiting planes, as determined by the diagonals 
of the window frame, cut the horizon. But the con- 
vention is to define a plane by the direction of its 
normal. The normals in this case are +195 de- 


grees for the morning sun and 195 degrees for 


the afternoon sun, 

Referring to Fig. 47, on June 25, the 176th day 
of the year, the sun will cease shining on a plane 
having d — —174 degrees at 8.33 a.m. (8.30 mean 
sun), the time of assembly. But a wall facing 

174 degrees is turned 6 degrees west of due north, 
that is, away from the morning sun. The assumed 
window proportions provide a 15 degree shadow, 
so there is left the possibility of turning the build- 
ing 9 degrees to the east without admitting morn- 
ing sunshine. The afternoon solution is almost 
identical, giving 9 degrees of freedom toward the 
west. The total freedom of orientation is 18 de- 
grees, 9 degrees on either side of due north. This 
does not provide any great freedom for the archi- 
tect in placing the building, but it at least gives him 
permissible limits that might be a guide in the se- 
lection of sites, or it may aid only in selecting the 
wall that is to contain the windows for a school 
room. 

Let us repeat the solution for a school farther 
north, say at 45 degrees latitude. On Fig. 50 at 
8.33 A.M. on the 176th day, the point is between 
the curves for d = +165 degrees and d = +180 
degrees, at about d = +174 degrees. This is 6 de- 
grees east of due north, and the added angle due 
to wall thickness makes it permissible to face the 
wall 21 degrees east of north. The planner of the 
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Figure 49. Beginning and ending of sunshine on vertical planes at 40 degrees north latitude. 
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building thus has a latitude of 42 degrees in its 
orientation. 

The afternoon solution is substantially the same 
as the forenoon solution since 8.33 and 3.66 are at 
equal intervals from noon. If the school is on day- 
light saving this symmetry will not exist and sep- 
arate solutions must be made for morning and 
afternoon. The wall in this case will be turned 
slightly toward the west. No solution need be made 
for September 5, the opening date, since the sun is 
near its northern limit on June 25, and a solution 
on this date for the exclusion of sunshine is satis- 
factory for the remainder of the vear. 


Heating by Sunshine 


During the last few years there has been consid- 
erable engineering study of the problem of utiliz- 
ing the sun’s radiation for heating buildings. In 
these studies, advantage has been taken of the one- 
way characteristic of glass for sunshine and its re- 
radiation from surfaces at near body temperature. 
This is the familiar greenhouse effect, where sun- 
shine (about 6000°C) and much of the infrared, 
find ready passage through glass, but upon reradia- 
tion from surfaces at 20°C, the glass acts as an 
effective barrier to the outward flow of energy. 


The atmosphere is most transparent for radia- 


tion in the visible spectrum and the losses for the 
sun’s radiation are highest in the ultraviolet, be- 
low 3500A, and in a number of bands in the infra- 
red. Since the peak of power in the sun’s spectrum 
is near the center of the visible spectrum, it fol- 
lows that the luminous component of sunshine is 
much less influenced by the atmosphere than is the 
spectrum as a whole. The heating value of sun- 
shine is nearly independent of wavelength; that is, 
a watt in one part of the spectrum is as valuable as 
a watt in any other part. The losses in the infra- 
red due to water vapor and carbon dioxide in the 
atmosphere are, therefore, important from the point 
of heating, and of no importance from the point of 
illumination. In general, the heating effect varies 
more rapidly than the illuminating effect as the 
path length in the atmosphere changes, and the 
data that have been given for illumination cannot 
be taken as measures of relative heating values. In 
those cases where the wall or window receiving the 
radiation is not facing directly south, the time of 
maximum energy will not agree with the time of 
maximum light, and in fact, the energy problems 
should be regarded as wholly separate from the 
problems of light. No attempt will be here made 
to evaluate energy and attention will be confined 
to times of beginning and ending which are iden- 
tical for energy and light. 
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Figure 50. Beginning and ending of sunshine on vertical planes at 45 degrees north latitude. 
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Figure 51. Beginning and ending of sunshine on vertical planes at 50 degrees north latitude. 


One plan that has received considerable theoreti- 
eal and experimental consideration is the window 
or glass block wall that faces due south, and that is 
provided with a shading device so that it receives 
full sunshine (more properly, the full radiation 
from the sun) in the winter and is shadowed dur- 
ing the hot months when no additional heat is 
desired 

Assume, as a starting point, that the glass block 
wall is in latitude /, and that it has an effective 
height H for the transmitting section. On June 21 
the sun has an altitude 


while on December 22, it is above the horizon 


a | 23°27" (58 


The outer end of the 
shield has a height 7 above the top of the glass 


as is illustrated in Fig. 46 


wall, and it extends horizontally a distance O. Solv- 
ing for T and O we get 


H eot a 


ota cota 
0 T tan a (60 


The figure is to scale to show full exposure when 
the sun is farthest south, and no exposure when it 
is farthest north, the latitude being 43 degrees. In 
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actual construction, both a. and O would doubtless 
be varied to suit the architect or the tenant. It 
would seem logical to have the shading shield ad- 
justable, if for no other reason than to compensate 
for unseasonable weather. 

Equation 56 showed that the illumination on a 
vertical surface varied with the cosine of d: 


cos i = sin (1 — s) cos d (61) 


Since cos d for small values of d (say 10 degrees 
or less) is nearly unity, this makes it evident that 
the orientation angle d is not a critical factor, and 
that a variation of 10 degrees from true south 
would be of negligible effect. 

A greenhouse may receive a maximum amount 
of energy from the midday sun on some day other 
than that on which the noon sun is most nearly 
overhead. If the plants within the greenhouse grow 
to a considerable height, or are set at some eleva- 
tion, the obstructing area of the plants for a low 
sun may exceed the floor area. If this gain in heat 
receiving area is not cancelled by the greater loss 
in the atmosphere, there will be a gain in heating 
effect. The resemblance here to the plane of maxi- 
mum noon illumination will be recognized, and 
there are probably many cases where a mathemati- 
eal exploration would lead to useful information 
and results. 
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Use of Shading Fins 

A relatively new architectural departure is the 
use of shading fins designed and built as integral 
parts of a building. These fins are vertical and are 
so arranged as to shield the walls, or perhaps only 
the windows, of a building against direct sunshine. 
An example of vertical fin design is found in the 
Chevrolet plant at Los Angeles, California. These 
fins are concrete slabs 2 feet wide and 7 feet high 
and they exclude sunshine from the western win- 
dows of three major buildings. 

This shading device is coming into wide use in 
Brazil, and a future comparison of architectural 
practice under the equator compared with practice 
34 degrees north of the equator will be of interest. 
Here the elements of the design are the same as in 
the case of the school house; but the working hours 
are different, and the working season is not restrict- 
ed but extends throughout the year. The data of 
Fig. 48 apply to Los Angeles, but for location south 
of 30 degrees, Equation (20) may be used to find 
the azimuth of the rising and setting sun. This ap- 
proximation will be close since the equatorial sun 
rises and sets nearly ina vertical path from horizon. 

The attics of our homes are pretty uncomfort- 
able places for living or sleeping throughout the 
year. In the summer they are too hot and in the 
winter too cold, but there is a possibility that the 


BEGINNING ANO 
VERTICAL 


shading fins may correct part of the trouble. If the 
summer temperature can be reduced to a livable 
level, then it will be worth while to supply heat 
during the winter and gain valuable floor space 
that now serves only to accumulate dust. 

Assume that shading fins are placed perpendicu- 
lar to the surfaces of the roof, and that the fins are 
parallel to the ends of the roof, that is, perpendicu- 
lar to the ridge. Let the height of each fin (mea- 
sured perpendicular to the roof) be E and the 
spacing S. The ratio S/E gives the slope of the 
shadow plane with reference to the roof, or 


Ss 
tan p —- 
E 


(62) 


Since we are here concerned only with the relative 
values of E and S, we need not assume specific 
values, but may proportion the fins and their spac- 
ing so as to secure the desired shade in each sep- 
arate problem. This construction would make a 
roof resemble an air-cooled aviation motor, and 
there are here distinct decorative possibilities of a 
functional nature. 

Given a roof whose normal has a slope p in di- 
rection d, and let the shadow plane, which extends 
from the top of one fin to the base of the adjacent 
one, have a normal making an angle p’ with the 
plane of the roof, as illustrated in Fig. 54 (d). This 
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Figure 52. Beginning and ending of sunshine on vertical planes at 55 degrees north latitude. 
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BEGINNING AND ENDING OF SUNSHINE 
ON VERTICAL PLANES AT *60°N 
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Figure 53. Beginning and ending of sunshine on vertical planes at 60 degrees north latitude. 


shadow plane may represent the beginning of illu- 
mination of the roof surface between fins, or the 
ending of inter-fin illumination. The normal to the 
shadow plane makes an angle p” with the hori- 


b) TOP 
zontal plane, and we have ( 
sin p” sin p sin p (63) 
and the normal leans toward a point d’ on the 
horizon such that 4 
a d + 90 (64) 
where d is the azimuth angle of the ridge of the 
(a) 


roof. With p” and d° known, the time of beginning 
and ending can be found by the method given in 
Part IL* of this series. For choosing between +90 
and — 0) in Equation (63) a rough pencil sketch 
is invaluable. In general, the normal te the shadow 
plane leans away from the sun and this alone will 
lead to the correct choice of sign 


The vertical shading fin is essentially proteetion 


against a sun that is near the horizon, but it is use- Pp Pp <— SHADOW PLANE 
less in mid-day. In South America there is wide aieell 
use of horizontal fins or ‘‘umbrellas** over the win- (c) END = 


dows. These fins ordinarily are given just enough 
slope to drain and their extension from the wall is \ () E0GE 


computed for the least elevation a of the sun that 

will occur during the year. An application of fins Figure 54. Sketch illustrating the symbols used in de- 
riving Equations 63 and 64 for the exclusion limits of 

*ILLUMINATING ENGINEERING, p. 877, November, 1947 vertical fins on a roof. 
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TABLE VI 
Dates in Southern and Northern Hemispheres Having the Same Interval Between Sunrise 


Corr. to 
North 


South South 


North 


Jan. 1 July ; 0 May 5 Nov 7 +13 Sept 7 Mar 5 i4 
6 s + 1 lu 12 +12 12 10 —14 
11 13 2 5 17 +11 17 15 15 
16 19 4 20 21 +10 22 20 15 
21 24 + 5 25 26 +10 27 25 15 
26 29 + 6 30 Dee 1 + 8 Oct 2 29 15 
a1 Aug 4 + 7 June 4 5 + 7 7 Apr ; 15 
Feb 5 ” + 9 oo) 10 + 6 12 9 15 
10 i4 +10 4 15 + 5 17 14 15 
15 19 +11 19 20 +4 22 19 15 
20 25 +12 24 24 + 3 27 24 4 
25 10 +12 20 29 + 1 Nov. 1 29 14 
Mar 1 Sept 3 +13 July 4 Jan 2 i) 6 May 4 —13 
6 +14 7 1 11 9 12 
11 15 +14 2 3 16 —12 
16 18 +15 19 16 — 4 21 20 —1} 
21 23 +15 24 21 5 26 25 10 
26 28 +15 29 26 6 Dec 1 30 . 
a1 Oct 4 +15 Aug 3 ‘1 —7 6 June 5 7 
Apr 5 9 +15 8 Feb 4 2 11 10 6 
9 13 +15 13 10 16 15 
15 18 +15 18 14 10 21 20 ; 
20 23 +15 23 18 11 26 26 2 
25 QR +14 2R 23 12 3 July 1 1 
10 Nov 2 4 Sept 2 28 13 
and umbrellas to a factory building in the United to avoid confusion, but little mention has been 
States leads to definite results in some cases. Sup- made of the southern hemisphere. The dates given } 
pose that the long dimension of a factory is east in Table VI allow a transfer from the northern 
and west. To exclude direct sunshine the east and hemisphere to the southern hemisphere, and the 
west ends of the building might be windowless, the — corresponding dates indicate days of equal lengta. 
northern side should have vertical fins and the Thus February 15 in the southern hemisphere has 
southern side umbrellas that extended unbroken the same duration of daylight as August 19 in the 
across the entire length of the wall. Such a sys- northern hemisphere, but eleven minutes must be 
tem would give a considerable amount of light added to the times of sunrise and sunset in the 
from the sky at all times of the vear. If in addition, northern hemisphere. 
the fins and umbrellas were linked together and ad- The data are for intervals of 5 days in the first 
justable, as is sometimes seen in Mexico and Bra- column, but the intervals in the second column 
zil, the entire assembly could be adjusted daily by vary from four days to six days in order to get the 
push button control for optimum glareless daylight best agreement. If more precise data are required, | 
illumination. reference may be had to ‘‘Tables of Sunrise and 
A large part of the numerical data and curves Sunset and Twilight,’’ a supplement to the Ameri- 
have been derived for the northern hemisphere, and can Ephemeris, from which Table VI was derived. 


In Memoriam 


Part V of Mr. Benford’s studies on “The Duration and Intensity ef Sunshine” is the last of his many 


notable contributions to the sciences of illuminating engineering and of optics. Mr. Benford, one of the coun- 


try’s leading physicists, died suddenly at his home last December 4, 1948. Though retired last year from the 


Research Laboratory of the General Electrie Company, Schenectady, N. Y., he was at the time of his death 


actively engaged in several scientifie projects, one being the preparation of a book on Radiometry. 


Mr. Benford was one of the Society's earliest members, contributing to its Transactions mach of his work 


in optical research. His important series on the distribution of sunshine on buildings, of which Part V is herein 


posthumously presented, is considered, as is other of his work, basic data, designed to enable architects to 


orient their buildings to give desired conditions of lighting. At the time of his death he had a considerable 


amount of additional material planned for publication. It is hoped that this will not be lost, but can be given 


to the world, perhaps with the aid of his former associates. 
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HE LIGHTING of a bridge may be just 

another lighting job in many instances, but 

distinctly not so where the bridge happens 
to be the one which carries the Cour du Carrousel 
over the River Seine directly in front of the famed 
Palais du Louvre in Paris. In the belief that many 
readers of ILLUMINATING ENGINEERING will be in- 
terested, a news item prepared by Stephen White 
appearing in the Paris Edition of the New York 
Herald-Tribune some months ago is quoted here: 


“The Pont du Carrousel, like any well-behaved Paris 
bridge, crosses the Seine, and has been doing so for more 
than a century 

“It crosses at a rather pleasant place, too, and leads 
directly into the Louvre. It did not always do exactly 
that. Before the war the Pont du Carrousel was a few 
dozen feet down river, and not quite square with the 
Louvre. But when the growing demands of automobile 
traffic made it necessary to widen the bridge, the powers- 
that-be decided, very wisely, that it would look better if 
it were placed a little more judiciously in respect to the 
Louvre, and it was rebuilt in accordance with that deei- 
sion 
“It was the very fact that the bridge was so handsome 
If it had 


been an ugly bridge, there would have been no difficulty. 


that created a problem, some ten years ago. 
But beauty involves certain responsibilities, to which 
Paris is always alive. 

“For bridges, it goes without saying, must be lighted 
if they are to function properly. Normally, in Paris as 
anywhere else, they are lighted by erecting street lights 
along their length. 

“This, no doubt, is no more than fitting for a common 
bridge. But street lights on the Pont du Carrousel seemed 
almost an indignity. They would have meant that the Ile 
de la Cité would be viewed, from downstream, through a 
picket fence of lamp posts and from upstream the long 
dominating lines of the Grand Palais would be chopped 
by the verticals of the posts. This might be very well for 
New York since no one wants to look at Welfare Island 
anyway. But Paris is not New York. 


ILLUMINATING ENGINERRING is indebted to LES. Member T D 
Wakefield for bringing this matter to 
Member Jean Chappatt of Paris 
ing additional data 


attention, and to LES 
France for his assistance in secur 
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Telescoping Lamp Posts 


Used for Paris Bridge 


“The alternative immediately offered itself: Lights on 
either side of the bridge at both its ends. Yet this solu- 
tion, too, had its flaws. The Seine is no East River, but 
it is decently wide. To light it from the ends would mean 
powerful installations. Set low, they would blind the 
motorist crossing the bridge. Set high — but this pro- 
spective indignity demands a paragraph of its own. 

“Set high enough to fulfill their functions, the lights 
would be yards higher than the Louvre. That would 
mean that the view from the Left Bank would be de- 
stroyed. The broad avenue would no longer bring out the 
beauty of the Louvre— the posts would dominate the 
lines of the palace, cheapen it, hack away its harmony. 
Paris will not contemplate such treatment of the Louvre. 

“Yet the bridge had to be lighted. The matter was 
taken under advicement. There was a series of confer- 
ences among the Department of Bridges, the Department 
of Lighting, the Department of Fine Arts, the Commit- 
tee on Esthetics for the City of Paris, the Committee on 
the Louvre, the Union of Architects, the Union of Light- 
ing Engineers; about thirty men in all. 

“Plans were made, and work was begun. The war 


came along, and the plans were set aside. 


Cross Section of ground plan. 
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“All this, of course, is ancient history. But this report 
is written to make known that as soon as the was ended, 
the plans were dusted off, the material withdrawn from 
hiding, and the work recommenced. With the result that 
today the Pont du Carrousel is bare of lamp posts, and 
the Grand Palais and the [le de la Cité are undefiled. At 
Louvre, and the lamps themselves imitate, with out being 
slavish copies, the towers of the Louvre. 

“And when night falls, a 5-horsepower motor in the 
base of each post goes into action. Noiselessly, the lamp 
posts lengthen. In a minute or two they have gained 
twenty feet in height, and when the lights go on, the 
entire bridge is iluminated without glare. At dawn the 
inotors whir again, and the posts quietly shrink. 

“It is true that these telescope lamp posts were rather 
expensive to build, and that the four motors use more 
eurrent each night than the lights themselves. On the 
other hand, Paris has managed to have, all at the same 
time, the bridge, the illumination, and the beauty. 


“Which seems very reasonable.” 


For the accompanying iliustrations and the fol- 
lowing additional data, ILLUMINATING ENGINEER- 
ING is indebted to Monsieur Andre Herzog, Minis- 
ter of Public Works, Paris. 


“The problem of lighting a big town bridge very often 
presents an esthetic difficulty. To keep the columns in a 
good proportion with the bridge roadway would give the 
common 30-foot mounting height with about 120-foot 
interval between columns. But, as seen from the embank- 
ment and neighboring wharts, such dimensions are not 
in good proportion with the while bridge... . In the case 
of the Carrousel bridge, there was the further necessity 


of harmonizing the designed proportion of the lighting 


Telescoping lamp posts on Paris bridge. 
Daytime view below; night view at right. 
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supports to fit in properly with the immediate back- 


ground of the picture provided by the Louvre Palace. 

“The adopted plan provided four columns located as 
shown in the accompanying sketch, designed to present 
a day-time height of 48 feet. At night, a telescoping 
inner section of each column is raised to carry the light 
to a height of 71 feet so that the light will not dazzle and 
the ends of the bridge are four lamp posts, discreetly 
low, so that they blend into the masonry of the Louvre. 
The columns that make up the lamp posts, forty feet 
high, are fluted to harmonize with the columns of the 
that the ground will be uniformly lighted, 

“The fixed bottom portion of each column is made up 
of a square lattice pole surrounded with a sheet iron 
covered with thin halm-red-copper plates. Each base is 
provided with four basins in which are mounted reflector 
units for lighting the column itself when desired. . . . 
Each lantern is 8 feet high and consists of three lighting 
elements in each of which is a 750 or 1000-watt lamp and 
reflector. . A 4-kw motor drives a winch which by 
means of chains, lifts the 2.5-ton mobile part of each 
column at a speed of 1.5 inches per second, so that the 
ascent lasts about three minutes. The motor is remotely 
controled by a musical-frequency signal. The lamps are 
switched on automatically when the mobile part has 
reached the high position. 

“The present lighting of the Carrousel Bridge was put 
into commission in June 1947, completing a plan started 
in 1939. This system has been working these two years 


without any notable incident.” 
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Lighting of a Foyer 


LIGHTING OBJECTIVE: To provide useful illumination for safe seeing conditions and to create striking decorative 
effects enhancing architectural details and home furnishings. 


General Information: The room is long and narrow with three walls painted beige and the fourth wall 

covered with wallpaper with a silver background an coral and beige figures. The chest is of bleached 

mahogany and the flanking chairs are covered with coral fabric. The small tables at the windows are 
made of antique mirror. The draperies are beige satin. 


Installation: On the long unbroken wall a wooden cornice extends from wall to wall concealing two 

rows of 30-watt 3500K fluorescent lamps mounted on the ceiling on wiring channel. The direct light 

highlights the wallpaper and the indirect light reflected from the side wall illuminates the foyer. 

The windows on the opposite wall have lighted window valances each using one 40-watt 3500K 

fluorescent lamp. The valances are closed at the top, producing down-light to correspond with that 
of the cornice. Average footeandle value on 30-inch plane is 17. 


Interior designed by John 

Wanamaker, Philadelphia, Pa. ; 

lighting equipment custom-built 

by the Voigt Company, Phila- 
delphia, Pa. 
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Ital of Valance Lighting 


by the Sub-Committee on Home Lighting Data Sheets to show methods of 


Lighting tu assembled 


making light an integral part of room decoration and at the same time serve a functional purpose. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
51 Madison Avenue, New York 10, New York. 
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An experiment is described in which two glare 
sources of different size and brightness were 
adjusted to produce equal discomfort sensa- 
tions. If a discomfort glare index is assumed to 
be directly proportional to source area, then 
this investigation shows that the index will also 
vary as the source brightness raised to about 
the 2.15 power. The author considers this re- 
sult as support for the continued use of 2 as the 
exponent of brightness in computing Glare Fac- 
tors. A tentative scale is appended as a guide 
to the interpretation of the significance of glare 
factor values. 


r fo Glare Factor Method for evaluating dis- 
comfort due to direct glare has been de- 
seribed in two previous papers.’ It is gen- 

erally agreed that sensations of visual discomfort 
due to bright areas in the field of view depend upon 
details of the position of the source in the visual 
field; upon background and adaptation bright- 
nesses ; and upon two other factors, namely : 


Visual size (solid angle) of the glare source or sources, 
Brightness of the glare source. 


The glare factor formula includes source size as 
the base dimension ; and the other factors have been 
given weights according to the best applicable re- 
search data, experience and appraisal. In the ab- 
sence of specific scientific support for all parts of 
the formula, it was decided to put the method into 
practice for a trial period, It was hoped that this 
would reveal any substantial shortcomings in the 
prediction of levels of comfort or discomfort. This 
trial period has gone on now for about two years 
without any eases coming to light which cast seri- 
ous doubt on the usefulness of the formula as 
applied in the second paper? * 

There remained one disturbing fact, however. 
srightness (squared) is included in the formula; 
the reason for assigning this particular weight be- 
ing explained in the first paper.’ The results ob- 
tained by Holladay,* using the shock method for 
evaluating the discomfort from one intermittently 
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Brightness vs. Area in the 
Glare Factor Formula 


By PHELPS MEAKER 


exposed firated glare source showed brightness ef- 
fective as the fourth power, relative to the effect of 
solid angle. Before asking for general acceptance 
of the glare factor formula and concept, it was 
thought desirable to conduct a further investiga- 
tion as to the importance of source brightness rela- 
tive to area where continuously exposed, not fir- 
ated, glare sources are involved, 

If there are two sources of glare of different size 
and different brightness, and each produces the 
same degree of discomfort or annoyance when 
viewed under identical conditions, their glare fae- 
tors, by definition, should be the same. 

The glare factor equation contains the product 
of area and brightness, the latter having an expo- 
nent which we will consider to be an unknown. The 
purpose of the experiment will be to determine the 
exponent in the equation : 


A, = BY; or = (zy 
A: B, 


when the globe of area A, and brightness B, is 
judged to be as annoying as a globe of area Ag and 
brightness Bs. 

To make a comparative appraisal of two lighting 
installations, one might build two adjacent rooms, 
so that by just turning the head, either could be 
studied. It would be better vet if it were possible 
to make an arrangement whereby they could be 
seen at the same time. If the problem is to com- 
pare two single sources, it is quite convenient to 
have them both in the field of view simultaneously. 


Figure 1. Location of the two glare sources in the ob- 
server's field of view. After looking at a magazine lying 
flat on the table for a while, he was asked to raise his 
head and look toward the cross. Then he would state 

which of the globes caused the greater annoyance. 
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This is the method followed, with the arrangement 
shown in Fig. 1, 


The Two Glare Sources 


Two completely diffusing glass globes were lo- 
cated ten feet from the subject, approximately 10 
above the horizontal, and 25° to right and left of 
the center. Each one was clearly visible with either 
eye so there was no need for reversing the globe 
positions in this informal experiment. The back- 
ground wall brightness was 18 footlamberts. The 
back halves of the luminous globes were covered so 
that when their brightness was changed, there was 
no effect When the 


subject looked toward a point midway between the 


upon the wall illumination. 
zlobes, his adaptation would not be affected to any 
substantial degree by the brightness of sources dis- 


placed 25 


to the side. Hence, it is believed rea 
sonable to consider that the effect of surroundings 
Was the same for both glare sources, and the only 
difference was in size and brightness. It must be 
emphasized that the ability of the subject to per 
form critical seeing tasks while glare sources are 
in the field of view is not tested in this experiment 
Comfort with relaxed vision is the only criterion 


bulb 


lamp, viewed end on, and made with two filaments 


The smaller source consisted of a white 
so that three ranges of brightness were obtainable 
By selection of filaments and variable-voltage com- 
binations of them, it was possible to keep the differ- 
ence in color between the two glare sources at an 
amount less than can be discriminated by the ordi- 


nary observ er 


Globe on Right (Fired Brightness 
Area 103 square inches (4, 


Brightness 1800 footlamberts (B 


Under these conditions, the equation written. pre- 


103 BR n 

11 
A table showing the relation between a few values 
of By and xn is included in the appendix to this 


viously becomes : 


Appraisals by Observers 


The observer was given casual reading material 
which lay flat upon the table, and it was suggested 
that from time to time he should raise his head to 
the horizontal, This would direct his line of sight 
to a point which was outlined on the wall midway 
between the two glare sources. After a few seconds, 
he was asked to state whether the large globe or 
the small one produced the greater sensation of an- 
novanee or discomfort. The opinions expressed fell 
into three categories: a definite feeling in favor of 
one globe or the other, a sensation of equality be- 
tween them, or a feeling of marginal difference. In 
the latter case, the subjects were encouraged to dis- 
cuss their sensations and opinions. .As a result, it 
was usually possible to decide which side of equal- 
ity was represented by these marginal opinions. 
These conversations served also as a frequent check 
to make sure that the criterion was one of comfort, 
and not an evaluation of brightness or candlepower 
source Was 


The brightness of the variable 


observation the 


changed radically for each 


point of comparable sensation was approached 


from beth directions 
brightness to the next was made by rando wu steps 


The adjustment from one 


Brightness 3100 te 14000 footlamberts without noticeable 
B so the subject could not know whether the next set 
ting was of higher or lower bright 
ness than the one previously shown 

SMALLER SOURCE DEFINITELY MORE ANNOYING him 
+ TWO SOURCES EQUALLY ANNOYING observer were plotted as illustrated 
-° e+e + MARGINAL in Fig. 2 for two tests on each of 
3 SOURCE MORE three subjects. In this way, contra- 
_ — dictory opinions could be weighted 
SMALLER SOURCE DEFINITELY MORE ANNOYING fairly determining the proper 
+ MARGINAL point of crossing the equality line 
-+ TWO SOURCES EQUALLY ANNOYING Whether the widely divergent 
+ MARGINAL data from observer AL are included 
20 20 30 a SOURCE MORE or not, the results come close to con- 


MARGINAL 


TwO SOURCES EQUALLY 


+ MARGINAL 


20 30 40 0 2c 30 


EXPONENT BRIGHTNESS EXPONENT 


Glare Factor Four mula Veaker 


SMALLER «SOURCE DEFINITELY MORE ANNOYING 
ANNO TING 


acne SOURCE DEFINITELY WORE ANNOYING 


firming the selection of 2 as the ex- 


Figure 2. Plots of typical data showing 
how the point of equal sensation was 
established for each series of observa- 
tions. Data labelled (2) were taken on 
the day following (1). Complete tabula- 
tion of data is on page 403. 
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DATA FROM 14 TESTS ON 10 OBSERVERS 
Brightness exponent when scene was appraised as: 


Smaller Globe More Annoying 


Equally 
Annoying 


Average 
(hnitting 
Subject Al 


were made on the day folowing (1 


ponent of brightness. For the immediate future, 
the author plans to continue computations using 
brightness squared, for it is thought that the con- 
venience is well worth the slight sacrifice in acen- 
racy which may be involved. 

There is good support for the assumption that 
an exponent determined at one brightness is like- 
wise applicable throughout the useful range. The 
Holladay® researches showed one exponent applica- 
ble to brightness over the entire range covered, 
namely, about 75 to 2500 footlamberts. This is an 
appropriate point to emphasize that the finding of 
an exponent of brightness of about 2 is not in con- 
flict with Holladay’s determination of the fourth 
power, There is a very real difference in techniques 
between appraising a single glare source exposed 
intermittently at the point of fixation; and com- 
paring the sensation of discomfort caused by two 
steadily burning sources relatively far from the 
line of sight 

In the present investigation, a considerable range 
of brightnesses were utilized during the trials of 
different comparison techniques. Average results 
showed no strong trend away from the value of 2 
as the exponent. Ina test with nine subjects where 
the globe of fixed brightness represented a com- 
puted glare factor of about 200 (brightness 2150 
footlamberts), the spread of data was from 1.65 to 
Where the 


evlare factor was about 80 (brightness 1500 foot- 


2.4. averaging 2.08 as the exponent. 
lamberts), trials with nine subjects and 43 deter- 
minations gave widely scattered results but aver- 
aged 1.9. A brief trial with two observers at glare 
factor 20 gave values of 2.1 and 1.6 under condi- 
tions of barely noticeable discomfort 

The author extends thanks to Mr. Ward Har- 
rison for his guidance in the conduct of the experi- 


1949 


Smaller Globe Less Anno 
os Equality Point 


from Plotted 


Definitely Data (Pig. 2) 


ments and the preparation of this paper, and to 
the observers for their patience, 
APPENDIX 

The following table may be of interest to readers 
who desire an amplification of the significance of 
the exponent of brightness in equating areas and 
brightnesses under the conditions of this experi- 
ment. 


SOLUTIONS OF THE EQUATION TO RELATE AREA 
AND BRIGHTNESS 


103 B, y 


when A, 103 sq. im. 
42: = 11 Sey. in. 
B Iso ft-L 


Valueof | Value of 
B 


Value of 
B 


4.69% 
1.794 
An exponent of 1.0 would mean that brightness has 
no greater effect than aréa. 
Tentative Interpretation Scale 
During the course of many discussions of the ap- 
plication of glare factors, people have asked for 
more specific suggestions on the interpretation of 
the various steps in the scale of values. The follow- 
ing is offered as an indication of the results of 
many appraisals in terms of describable comfort 
and corresponding glare factor steps. 
0-10—Not likely to be criticized because of dis- 
comfort. Esthetic preference, personal prejudice, 
and appreciation of form and style may be stronger 
forces influencing like or dislike. 
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Fey 
Observer Definitely Marginal Marginal 
PD 1.4, 1.8 2.0, 2.2. 2.5 2.2 10, 4.0 2.2 a 
Lo 1.3, 14 165, 2.0 1.8 18. 20 2.2, 2.5, 3.0 1.9 es 
JA (1) 14. 18 1.65 15. 20,22 22 2.5, 4.0 20 Pek 
JA (2) 1.3. 1.4 1.8. 2.0 1.8.22 2.5. 3.0, 4.0 
KG 20 20 20.22.25 10, 40 21 
KA 1.4, 1.8 2.0, 2.0 22 2.5, 4.0 2.05 oF. 4 
WF (1) 1.4, 1.65, 1.8 20 1.8, 2.0 ; 22, 3.0, 4.0 1.05 
WF (2 1.4. 1.65, 1.8 20. 25 22 10. 4.0 225 a 
cP (1) 1.65, 1.8, 22 2.2 22 2.0 2.2, 2.5, 4.0 2.15 ae 
CF (2) 14. 20 20, 2.2. 30 22, 40 2.05 
LA 14. 18 20 22 10, 4.0 20 
AM 1.65, 1.8 22 2.4. 3.0 20 Oo, 4.0 24 y's 
AL (1 1.4, 1.8. 2.2 20, 2.5. 68 1.0, 68 40 3.1 x 
AL (2) 14 1.65, 1.4, 2.5. 3 LO, 40. 68 40 90 5 
2.25 
20a 
2 
The tests marked (2) 
As 
16.870 9.37 10 
7.909 444 8.37 15 
6.229 ‘7 18 
t 
We, 
4 
xb 


10-15 
terior lacking in comfort, unless it is their habit to 
look upward, toward the luminaires. The value of 
15 is the upper limit of what is considered the com- 


Few, if any, people will find such an in- 


pletely comfortable range for people working in a 
fixed position for long periods 

15-25 
annoying, particularly when they are engaged in 


Some people will find such rooms slightly 
eritical work for long periods. This range is usu- 
ally satisfactory where the occupants are changing 
activities and position at intervals of an hour or so 

25-40 


quality of lighting is a consideration, in rooms 


This range should not be exceeded where 
where critical work is being done. Such values are 
illustrated by large rooms indirectly lighted to 75 
ft-c or more in which some persons are persistently 
conscious of the large ceiling area 

For fine beneh work in industry, this range may 
be considered satisfactory assuming that workers 
are under somewhat less strain of mental concen- 
tration than is required in clerical work 

40.100 
sidered to be good lighting practice fall in this 
range, for it is assumed that the average worker is 
moving about frequently. The more demanding the 


Industrial (factory) installations con- 


type of work, the lower the glare factor should be. 

Store Lighting and Glare Factors — Stores. de- 
pending upon the atmosphere desired and the tech- 
niques of lighting employed, will be found repre- 
senting a very wide range of glare factors. A store 
interior, however, is usually quite different from 
the type of environment associated with continued 
critical visual work. It hardly seems likely that 
customers who are moving about continually will 
be made uncomfortable because of the presence of 
direct glare. Clerks, whose position may, in some 
few cases, be relatively fixed and who may have to 
face in certain directions for hours at a time, have 
made complaints regarding ocular discomfort due 
to glare 


It seems undesirable to attempt any generalized 
correlation between glare factors and the suitability 
of the lighting treatment for merchandising pur- 
Some techniques of store lighting such as 


poses. 
downlighting with well-shielded units may result 
in brightly lighted merchandise with very little 
visible brightness above eye level. The glare factor 
computation would not evaluate the counter level 
brightness, which is responsible for the appearance 
of ‘‘life’’ in the store. In such a case, a low glare 
factor would not necessarily indicate a subdued 
atmosphere. 

Therefore, it may be better to think of a com- 
puted glare factor, not as an index of glare or dis- 
comfort in the store, but as a figure describing the 
sensation of brightness from luminaires above eve 
level. 

The managers of some stores are convinced that 
brightness of the general lighting fixtures gives the 
impression of business activity in the store, as does 
the frequent ringing of loud cash register bells. 
Where everybody is moving about in a great hurry, 
this is not sueh an unreasonable idea. At any rate, 
if one man likes a store with fixture brightnesses 
for which the computed glare factor is about 450, it 
should be possible to tell him whether the lighting 
planned for another store will produce about that 
same sensation. It is quite certain that he would 
not be equally pleased with a glare factor of 50 or 
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Luminous Ceiling 


new room ret heerful out 
door effect at night 
Simple, single-lamp lighting fix 


tures contair gz 40-w fthuorescent 
tubes are | end to end 
tround the perimeter of the far 
shaped ceiling and are shielded 


by ribbed, frosted glass which 
forms the luminous ceiling. Be 


cause the id porch was not 
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Brightens Solarium 


sheathed beneath the rafters, it 
was easy to install the lighting 
to the rafters. For a cool effect, 
standard white color fluorescent 


lamps were used, 

Along one eurved wall, dry wall 
construction replaces pillars, posts 
and the railing of the original 
porch around which this room was 
built. A 20-w fluorescent lamp is 

ttached to the back wall of the 
enbinet which serves as a bar. 
rhis lighting not only illuminates 
the inside of the cabinet but 
shines through the top to high 
light glasses and other accessories 

Photo 

Flectrie 


placed on the surface 
courtesy of Sylvania 


Produets Ine. 
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Lighting a Men's Shop 


LIGHTING OBJECTIVE: To illuminate a men’s shop to provide an attractive atmosphere and to highlight the mer- 
chandise for appraisal. 


35 FC 2) 5) 


35 FC 


| SOFT ] | | 


Some 


Installation at Wells and Coverly Men’s Shop, Troy, New York. 


General Information: Area to be lighted is an irregularly shaped store (see plan) almost entirely sur- 
rounded by wall cases and displays. Ceiling is a light-colored acoustic tile. 


(over) 
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Installation: The general illumination is provided 


ANGLE CONNECTOR by fluorescent lamps installed in’ three- 


PIOUNTING TABS 
~ 


PLASTER RING 


lamp 40-watt recessed troffer units with satin 
glass covers manufactured by the Hi-light Com- 
pany, Jersey City, New Jersey. 


The show windows are lighted by Gruber Broth- 
ers’ 150-watt R40 spot and floodlight units spaced 
alternately. The incandescent down lighting in 
the interior as shown on the plan is a Gruber 


Brothers’ Catalog No. 150 downlight. 
TELING 


= PLASTER OPENG 63- 
7% 


| year after installation are indicated on the plan. 


Footeandle values taken approximately one 


Brightness readings for the stations indicated are 
tabulated above and to the left of the plan. 


Lighting data submitted by ©. D. Hollister, New York Power and Light Corp.. Albany, New 


York, as an illustration of good practice and to aid in the design of similar installations, 


Published by the Committee on Publications of the Illuminating Engineering Society, 
51 Madison Avenue, New York 10, New York. 
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Lighting by Prescription 


should so-called tailor-made or ‘* Pre- 


seribed Lighting’? be more economical 

from the long range point of view than the 
typical run of mill lighting installation? Answers 
may be found in facts brought to light, through 
research in the science of seeing, which indicate 
the effects, both 


human system, in toto, produced by inadequacies 


local (in the eve) and on the 


in lighting, while the demands on our eyes are in- 
creasingly acute in the daily routine of our activ- 
ities. These researches denote the need for recogni- 
tion by the lighting specialist, not only of the more 
obvious problems to be solved in planning the light- 
ing system but of all factors, seen and unseen, that 
may be involved and, if not taken into account, 
may detract from the overall efficiency of the illu- 
These factors outlined as 


mination. may be 


follows: 


1. Design, appearance, efficiency, general adaptability of 
the lighting system, 

2. Brightness ratios produced by the illumination. 

3. Color temperature of the light 

4. Specular reflection produced by the illumination. 

5. Glare faetor. 

6. Footeandle adequacy of the illumination for the see 
ing tasks, 

7. General visibility. 

S. Need of provision for exse in seeing where prolonged 
secing Is necessary. 

% Whether the illumination is so planned as to save the 
eyes needless fatigue and the risk of physiological com 
plications, in whatever tasks they may have toe perform, 


1. Possible psychological effects of the illumination. 


One of the oversights common in planning illu- 
mination has been that we in the lighting profes- 
sion work, at best, primarily if not exclusively, 
with the mechanics of lighting and give little or no 
thought to the eve or optical mechanism that has to 
put up with the illumination, because we are averse 
to delving into what we are pleased to call psvcho- 
logical and physiological abstractions 

So-called psychological and physiological aspects 
of the science of seeing are not imponderables nor 
abstract considerations. On the contrary, they are 
primal factors in this science, for they embrace, re- 
spectively, such important considerations as ‘*Con- 
scious Reaction”’ to the effects of the illumination, 
including its influence upon the appearance of per- 
sons and things, #.¢.. whether the illumination will 


Me. Berner is Vice President and Sales Manager of the Fullerton 
Manufactyring Corp. South Norwalk, Conn 
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By L. C. BUTLER 


have a favorable effect, generally, on colors, ob- 

jects, and the complexion; whether the light will 

render their natural lustre and eolor values to ob- 

jects and materials or distort colors and give them . 

a more or less lack-lustre and dull appearance, 

which is said to be the tendency of fluorescent 

lighting, per se, regardless of its rated color tem- 

perature. Or when it is not supplemented by in- 

candescent light. Or whether the illumination will 

be not only of adequate general intensity but also 

suitable for the seeing tasks involved and designed 

to minimize eyestrain hazards in the performance 

of the more critical of the seeing tasks required. 
These are basic considerations in planning pre- 

seribed lighting and they are governed by : 

a) Quality of the 


cieney, suitability in spectral composition, ete. 


illumination its appearance, effi- 


(hb) The general adequacy of the illumination for possible 
prolonged seeing of the details entailed in the seeing 
tusks, 

(e Consideration of the eves proper shielding of 
glaring light sources, limiting brightness ratios to pre 


seribed comfort ratings (Refer LES Lighting Handbook). 

It has been the general opinion, of the layman 
at least, that so-called reasonable footcandle levels 
of illumination, with consistent control of distribu- 


tion and glare, are the only prerequisites to a good 


Fluorescent recessed unit designed to meet engineering 
specifications. Gimbel ring in center provides either spot- 
light for accent lighting or floodlight for the two-source 

color correction. 
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lighting system. It is axiomatic that these are 
major attributes of well planned illumination, but 
it is necessary that we predetermine, when pre- 
scribing illumination, what will be reasonable foot- 
eandles and all-round adequate illumination for 
the seeing work to be performed and for a gener- 
ally desirable effect. As the footeandle is a quanti- 
tative and not a qualitative unit of light measure- 
ment, footcandle requirements may vary somewhat 
with the wavelength frequencies. For example, the 
visual curve indicates that light comprised of ra- 
diations within the wavelength range of 5500 to 
6000 A° produces the highest visual acuity but, 
being monochromatic in the yellow wavelength 
band, this light would badlv distort colors and 
would not be acceptable for general use. 

Because of the variable factors involved in the 
visual function, such as the imminent differences 
the differ- 
ences in their eves, intellect, health, in other words, 


in the seeing abilities of individuals 


their visual acuity, the differences in the sharpness 
and duration of seeing tasks, it is apparent that 
neither norms nor the light meter as such are con- 
elusive indices to the ultimate ia lighting practice. 
The indicia deduced from these empirical methods 
should, therefore, be considered relative rather 
than absolute in arriving at a conclusion as to the 
proper solution of the lighting problem. This does 
not imply that the lighting specialist should at- 
tempt to determine what these differences in seeing 
ability may be, but rather that he should take into 
account, in analyzing the lighting problem, par- 
ticularly the factory, office, and school lighting 
problem, the fact that these factors are present and 
must be considered in his caleulations 

What may appear to be acceptable footeandle 
levels when the light source is incandescent would 
probably be rejected as inadequate levels when the 
light source is fluorescent, due to the different na- 
tures and spectral qualities of these light media 
Fluorescent light, regardless of its rated Kelvin 
temperature, is always deficient in red or the long 
wavelengths of the visible spectrum, which con- 
versely predominate in incandescent light, and be- 
light 
specular reflectance and, consequently, less ap- 
For these 


cause this is so, fluorescent produces less 
parent lustre than incandescent light. 
reasons it is, in some instances, considered neces- 
sary to blend incandescent and fluorescent light 
and this combination is usually advocated for sell- 
ing spaces such as in department stores, ready-to- 
wear, and specialty shops, and other areas where it 
is important to maintain as nearly as possible nor- 
mal daylight color values 

It is a psycho-physiological axiom that the fune- 
tion of seeing is mentally directed and that either 
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voluntarily or involuntarily we compel our eyes to 
perform the seeing task even when visibility condi- 
tions are below required standards and, in doing 
so, we are apt to strain our eves, particularly if 
critical seeing is involved. Even from a practical 
point of view, prescribed lighting is economical 
lighting, for it is axiomatic that when the illumi- 
nation is inadequate for the seeing task or the con- 
trast low, the muscles that control the eye are im- 
pelled to vainly ‘‘hunt’’ in accommodating the eye 
to a focus that will produce as clear an image as 
possible on the retina and this over-activity causes 
muscular fatigue which not only results in what is 
known as eyestrain, but is also communicated 
through certain motor and sensory nerves through- 
out the entire nervous system, producing a condi- 
tion of general nervous fatigue and slowing down 
the motor reflexes. 

Paradoxically, it is the faculty of accommodation 
with its adaptability to near and distant vision, 
called focusing power, and without 
which our ability to see under varied conditions 


sometimes 


would be greatly curtailed, that makes it so easy 
to strain our eyes, particularly if we read or force 
our eyes to perform any other kind of prolonged 
critical work without properly prescribed lighting. 

Because we may be able to see with the light 
available does not necessarily mean that the illumi- 
nation is adequate for the purpose. The fact that 
the need for glasses to aid vision is much more 
prevalent among indoor workers than among out- 
door workers is indicative of the need for a better 
understanding by all factions of the lighting indus- 
try of the various factors. seen and unseen, which 
govern lighting needs and prove that the conelu- 
sions herein set forth are predicated upon some- 
thing more definite than theory alone. The fore- 
going are some of the reasons why a thorough 
examination of all of the attending conditions 
should be made when prescribing lighting. 

The following statistics denote percentages of 
ocular defects that obtain in different occupational 
groups and substantiate our claim that prescribed 
lighting not only conserves eyesight and human 
resources, but that by doing this it sustains indi- 
vidual work-hour efficiency and the potential in 
useful work-hour output per dollar unit cost. As 
above indicated, the lowest per capita rate of de- 
ficient eyesight obtains in the farm-labor or out- 
doors groups of workers, wherein defective vision 
varies from 1 to 20 per cent; defective eyesight 
rises to an average of 50 per cent in the machinist 
group and as high as 90 per cent in the draftsmen- 
stenographic groups 

Research reveals that 28 per cent less energy is 
expended in the process of seeing when the illu- 
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mination is increased from liminal seeing needs to 
adequate lighting for the seeing tasks. 

The average visual acuity of persons having de- 
fective vision is increased as much as 33 per cent 
when the illumination is made adequate for the 
seeing task. High levels of illumination tend to 
magnify small details, emphasize contrast and 
lessen color distortion. 

Figuratively, when lighting intensities are high 
the eves take snapshots and when the illumination 
or contrast is low, they take time exposures because 
of the necessity to ‘‘hunt’’ a foeus, as above ex- 
plained, thereby slowing down the interpretative 
process, or what is known as cognitive visual re- 
action time; the lag in the reflexes that follows 
slows down the worker, reducing his efficiency be- 
low normal. Incipient eyestrain invariably accom- 
panies this condition which, if not remedied, can 
do permanent damage to the eyes. 

Paraphrasing excerpts contained in the paper* 
read by Dr. Matthew Luckiesh, Director of Light- 
ing Research, General Electric Company, before 
the 1948 Convention of the Illuminating Engineer- 
ing Society, and which is apropos of the need for 
a thorough analysis of every lighting problem 
**Ease in seeing is equally as important as acute 
visibility of critieal details in the actual perform- 
ance of prolonged critical seeing. ... Nervous mus- 
cular tension in the eyes is manifested in some 
measurable degree in the heart beat, the rate of 
involuntary blinking, and in general bodily and 
mental fatigue. ... Jt appears ariomatic that when 
visibility is low, prolonged seeing results in greater 
waste of human resources than when visibility ts 
high. ... Certainly one of the major objectives of a 
science of lighting is to specify footcandles to fit 
the task.”* 


The following observations by other outstanding 
authorities on light and the human eye provide 
further affirmation of the need for the application 
of scientific methods in determining lighting stand- 
ards for seeing needs: 


Doctor Walter B. Lancaster, Ophthalmologist — 


What form does discomfort take when the eyes are made 
to work under unfavorable illumination? The symptoms 
are both loeal and general. The local signs are redness, 
sensations of heat, dryness, seratchiness, and sometimes 
photophobia (aversion to light), all due to or character- 
ized by an excess of blood to the eye-ball and its lids, 
the medical term for which is hyperaemia. These feelings 
cause increased winking automatically, since winking is a 
protective reflex, feelings of fatigue, aching, pulling sen 
sations are deseribed. The general symptoms are head- 
ache, restlessness, irritability, and sometimes sleepiness 


*Luckiesh, M.: “Important Concepts Underlying Lighting for Criti 
cal Seeing.” ILLUMINATING ENGINEERING, Vol. XLIV, No. 4, p 
226, (April 1949) 
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and the like. Conspicuous in some cases is an increase in 
mistakes and the whole picture merges into one of in- 
efficiency and of eye strain. In brief, it may be stated that 
the amount of light required depends (a) On the eyes, be- 
cause if the eyes are deficient they require more light. 
(b) On the work, for when the work is finer or contrast 
less, more light is needed. 


Doctors C, E, Feree and Gertrude Rand: 


Eye strain leads to rapid fatigue and exhaustion, exag- 
gerates abnormal tendencies in the eye and leads, sympa- 
thetieally, to functional disturbances in other parts of the 


body. 

Doctor George Wald of Harvard University : 
During the war it was often found that men whose vision 
was of equal strength in normal bright light differed as 


much as ten times in their ability to see in weak, unfavor- 
able light. 


Only 


and eye-sight specialist can realize fully how detri- 


the scientist, seasoned lighting engineer, 


mental poorly conceived illumination can really be 
and fully comprehend that eyestrain often extends 
beyond the optical organism itself, affecting the co- 
ordination of those impulses which control the 
muscles of the body. 

In his lighting recommendations the lighting 
specialist should give due consideration to the fact 
that footcandle requirements not only vary accord- 
ing to surroundings, the seeing task and, to a de- 
gree, to the spectral characteristics of the light, but 
also according as the eyes performing the task 
vary; weak or defective eves requiring better gen- 
eral visibility and more footeandles than strong 
It should therefore 
be the practice of the lighting specialist : 


eves for identical seeing tasks. 


1. To aseertain the character of the work to be performed; 
to apply standard formulae for optimum seeing conditions 
for this kind of work, and also to make reasonable provision 
in his caleulations for possible visual deficiencies and for 
prolonged seeing, should the latter be involved. This is 
sound practice and precludes a risk of under-estimating the 
requirements. 

2 Te fluorescent incandescent 
lighting when it is desirable to minimize color diserepancies 


recommend combination 


or because of other psychological considerations. 

3. To provide for accent lighting in selling areas, etc., 
to give proper emphasis to displays. 

4. To design as unobtrusive lighting as may be consistent 
with the conditions and requirements. 

5. To provide for the control of objectionable glare. 

6. To provide at least 45 degree shielding from exposed 
light sources when possible. 

In the practice of his profession the lighting 
specialist may encounter many obstacles to the ac- 
complishment of all of these objectives, but the 
more assiduously he adheres to and promotes the 
principle of ‘‘Lighting by Preseription,’’ the more 
general will be the recognition and prestige ac- 
corded his profession and the greater his contribu- 
tion to the public welfare and lighting industry. 
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The I.E.S. Guides to 


Testing Procedures 


PREFACE 


The tive testing guides presented 
herewith represent three vears’ work 
by the Committee on Testing Proce 
Characters 


dures for Ulumination 


ties. The scope of these guides is not 
to set up requirements but rather te 
get agreement on aspects 


of test 


tmportant 


procedure allowing several 


methods when possible; to require 


reasonable but not absolute accuracy; 
where 


to recommend a procedure 


agreement ean be reached; to cover 
vari 


Testing 


“standard” work but to permit 


user's diseretion. 
that the 


minimum of 


ations at the 


Committee feels 


Guides should have a 


detinite requirements detinite 


specific requirement tends to retard 
or stifle the development of new and 


Any 
from a specified method makes it ap 


improved methods, departure 


pear that the testing laboratory is not 
performing the test in a preper man 


ner whereas the method used might 


be an improvement over the required 
one. The Guides are intended to out 
line a path or paths whieh will lead 
to the goal of 


desired adequate re 


sults presented in’ a useful manner 
and at the same time point out the 
pitfalls and dangers to be avoided 


along the wavy. 
The 


major 


Committee has inspected eight 


photometric laboratories or 


der to get a first-hand coneeption of 


general current practice pho 


tometry These Guides have been 


subjected to close review and eriti 


many of the leading phote 
S.A 


and no effort has been spared to make 


eism by 
metrie test engineers in the [ 


them both authentic ind practical, 
Every effort has been put forward to 
encourage uniformity obtaining 
sound engineering data on lamps and 
lighting equipment 

It is axiomatic that no LES. Guide 


value unless it is generally 


is of any 
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accepted by and used by the lighting 
profession and the lighting industry. 
The procedures recommended should 
be put to immediate use and become 
in practice, as well as in theory, part 
of the data 


sponsored by the LE.S. and generally 


established engineering 
accepted by the membership and the 
industry. 
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1.E.S. Guide for Electrical Measurements 
of Fluorescent Lamps — 1948 


1. General 


(a) Im most instances where tests 


or measurements are made in order 


to determine the operating charac- 


teristics of a device, it is desirable to 


conduct such tests or measurements 
under conditions which not only 
would make duplication of results 


possible but would give correet an 
swers. This is especially true in the 
ease of lamps where it is desirable 
to designate certain lamps as stand 
ard lamps and to be able to rely on 
these lamps to repeat themselves in 
electric and photometric performance. 
Other lamps may be studied for the 
rates of de 


purpose of determining 


terioration, efficiencies of reflectors 


and fixtures, ete.. where it is neces 
sarv to know that results are a true 
picture of the characteristic under 


study and not subject to variations 
caused by failure of a lamp to repeat 
even though the 


desired variations were not imposed, 


its performance, 


A similar and equally serious eondi- 
tion may exist in eases where auxili- 


electrical equipments are mea 


sured in terms of lamp performance. 
(b) This condition has been espe- 
cially serious in the ease of the hot 


eathode  fluoreseent lamp. These 


lamps, in most cases, have been pro 
vided with four contact pins, two of 
which are used only in the starting 
cireuit and the other two in the op 
erating cireuit, but there has been no 
which two 


general agreement as to 


should be used. The particular pair 
of pins chosen for the operating cir 
this 


what re- 


becomes Important because 


choiwe will determine from 


gions on the eathodes the are will 
strike 


the performance of the lamp as an 


and this in turn determines 


electric cireuit. This is only the be- 
ginning of a listing of the conditions 
that will affeet the operation and per- 
termance of these and other types of 
lamps. Beeause of this 
this 


pared in order to provide a guide for 


“uorescent 


condition report has been pre- 
the handling, operation, and testing 
of fluorescent lamps and their auxili- 
ary equipment in order that variables 
inight be controlled and a reasonable 
certainty of reproducibility estab- 
lished. The 


tions should make for comparability 


following recommenda- 
of test results between various labora- 
facilitate inter- 
interested 


tories and = should 


cheeks 


groups, standardized or calibrated 


between various 
lamps and auxiliaries should then be 
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fully between the 


Various testing and research labora- 


interchangeable 


tories. 
2. Lamp Connections — (where 


The lamp position in the 


ap- 
plicable) 


test cireuit should be fixed with re 


speet to the manufacturers’ label or 
to a pair of test marks placed upon 
the bases of the lamp to distinguish 
the pins used for power connections 
from those used for starter connec 
tions. Either the crossover or parallel 
scheme of pin connections may be 
used but the adopted scheme should 


all 


surements and aging of a lamp. The 


be followed consistently in mea- 
relation of the lamp label and test 
marks to the eireuit connections will 
the the 
standard test cirenit. (See Appendix 


A.) All 


disconnected while measurements are 


be shown on diagram of 


starting devices should be 
being taken. 

o. Ambient Temperature— The 
in which tests are performed should 


be maintained at a constant tempera 
If the 
from 


ambient tem 


SO°F by 


ture of 


perature varies more 


than 1°, it should be so stated in the 
test report. If corrections are applied 
the 


rection faetor should be stated in the 


for temperature variations, cor- 


test report. The room in which tests 
are performed should be free from 
drafts. 


4. Ballasts 


while lamps are operating in series 


Readings should be taken 


with a linear reactor delivering rated 
eurrent to the lamp or while operat- 
ing in series with a standard reactor 
supplied with its rated line voltage. 
5. Instruments in the Electric Circuit 

(a) The potential coils of all in- 
struments should be of the high im 
measuring rms (root 
mean The 
any meter should not exeeed one per 


pedance type 


square) values. error of 


cent of full seale value after calibra- 
tion. The potential coils shall have a 
impedance with re- 


maximum high 


which draws not more 


rated lamp 


liability 
than 
eurrent). 


three cent of 


In using meters with high 


per 


impedance potential coils (current 
less than one per cent) and with the 
potential held constant, no correction 
for loss in the potential coil is neces- 
sary. 

(b) The live pins should be used 
for voltage connections. 

(c) instruments 


to be in the lamp cireuit during the 


No electrical are 
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period of photometric measurements. 
See (e). 

(d) For the purpose of cutting the 
electrical instruments into and out of 
the 
switch with a by-pass lead at 


maintained 
the 


cireuit, properly 
hinged end is recommended. 

(e) 
elements used as a part of the ballast- 


Except for those instrument 
ing impedance only one instrument at 


a time should be connected in the 
lamp cireuit, 

(f) 
wattmeter should always be se con- 
that the the 
loss in this element. 

(g) The 
the ammeter 
coil should be such as to produce a 


The potential element of the 


nected meter measures 


maximum impedance of 


and wattmeter current 


drop of less than two per cent of 


lamp volts, Correction or eompensa- 
tion for potential drops in the series 
the 


meter current coils should be made if 


elements of ammeter and watt- 
they are greater than 14 per cent of 


lamp volts. (These restrictions do 
not apply if compensation for instru- 
ments is included in a variable re- 
actor impedance.) 

(h) To be free from wave form er- 


rors, it is recommended that voltmeters 


Aprenpix A 


DIAGRAM oF 


for measurement of lamp voltage be 


selected in the following preferred 
order: 

Thermal 

Electrostatic 

Dynamometer 

Iron Vane 


(1) 
(2) 
(3) 


(4) 


Use of amplitiers with voltmeters 
and wattmeter potential coils may be 
permitted if no wave form distortion 
is introduced and if overall accuracy 
of amplifier and meter is within above 
stated maximum permissible limit of 
error, 

(i) The supply shall be a substan- 
The 


from 


true sine Wave = souree. 


crest shall 
1.414 by more than 2 per cent under 


tially 
factor not deviate 
any measurement condition, 
(j) A 
euit is shown in Appendix A. 
6. Lamp Stabilization -- When 


surements are made, lamps should be 


recommended standard eir- 


burned until they reach equilibrium 
and readings made promptly to avoid 
change of ambient temperature, (Ap- 
proximately 10 minutes heating time 
should be allowed for a 40-watt lamp 
under normal operating conditions.) 

7. Photometric Measurements (See 
Guide for Photometric Testing 
of Fluorescent Lamps, 1948.) 


Sranparp Test Crrevir 


VARIAC 


STANDARD REACTOR 


1.E.S. Guide for Life Performance Testing of 
Fluorescent Lamp — 1948 


1. Objective—-To provide a guide by 
which fluorescent lamps of standard 
types may be operated under con- 
trolled conditions to obtain an indica- 
tion of performance as to (1) aver- 
age life (2) depreciation of light out- 
put with use, or both, for the lamp 


type under test. 


2. Selection of Lamps 

(a) The lamps selected for test 
should be truly representative of the 
group. The degree to which the test 


Guides 


samples represent the group affects 
the value of the test results. 

Since life tests are performed on 
only a very small portion of the total 
the ean 
serve only as an indication of average 


product, results obtained 
performance of the entire product. 
The the will depend 


upon the method of sampling, condi- 


value of test 
tions of testing, size of sample and 

The effects of 
diseussed in the 
Data” 


many other factors, 


such variables are 
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TABLE I—Life Tolerances’ 


Allowable Per cent 


Mumber of Lamps Variation from 


Averaged Rated Life 
250 and above 5 
249 
“ 
‘ 
ai 
29-3 1 
242 12 
1 
17-4 i4 
! 
11 17 
18 
a? "y t f he ral 1 i inh ent 
Variat lividual lar perf 
averag fa ul number of t 
samy e d led pon lica 
exa ea ‘< for ‘ ant 
f which ¢ te ary were tak 1 
ta fa variations a i i ir 
iat with ot la acy of 
la sting is and rved varia 
t 
published by the American Society 


for Testing Materials 
(b) Table I 
the effect otf 


gives an indication of 


one variable, size of 
sample, and shows the importanee of 


This 


toot 


testing large numbers of lamps 


tolerance and its 


table of lite 


note are from the U. S. Treasury De 
partment, Procurement Division, Spe- 
cifieation No. 570, which deserihes an 


acceptance test for fluorescent lamps. 


3. Electrical Supply 
3.1.—-Primary 


should be operated at their 


Voutat fallasts 


rated pri 


mary voltage and frequeney. If the 
voltage rating is a range, the cente: 
rated voltage should be used. 
3.2—-Lixe Voutace Wave Form 
The erest factor of the voltage wave 
should net deviate from 1.414 by more 


than three per cent. Deviation from 


sinusoidal wave form or the presence 
of excessive harmonies may have set 
ous effeet on lan Pp performance ond 
should be avoided 
oF 
Line voltage should be as well regu 
lated should 


the voltage deviate by more than plus 


Line Vourace 


as possible. In no case 


or minus two per cent from the rated 

value 

4 Operating Conditions 
4.1—Operatine 


imate average eondit 


CycLe To approx- 
ons of use and to 
provide a common basis for cheeking 
is recommended that the 


followed 


test results, it 
following eveles he (Operat 
mg evele should alwavs be specified in 


reporting test results.) 


4.1.1 


operation 


Basi 


per start 


Cm Ie Three 


with a m 


hours 
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Cola Cathode 


Preheat Hot Cathode Instant-Start Hot Cathcde 
Pluorescent Lamps Fluorescent Lamps Fluorescent Lamps 
42T6 7° 9”"—25 
40WT17 7’o"—20 mm 
1OOWT17 
20-minute-off period. 4.3.2—Single Lamp Operation — 


4.1.2 


or 12 hours operation per start with a 


Supplementary Cy les—-Six 


minimum 2O-minute-off period. 


STARTING 
Lamps All 
with the 


4.2-—Metrnop or 
4.2.1. — Instant 


should be 


Start 
lamps supplied 
rated starting voltage as indicated by 


the lamp manufacturers. Lamps that 


fail to start should be removed from 
the test 

4.2.2 Preheat Start Lamps 
Either mechanical switches or com- 
mercial automatic starters may be 
used. Preheat time should conform to 


Federal W-L-131 
current supplement) for Lamp Auxih 
aries; F 

Equipment For Mut 


Specification (and 


lorescent, 


TIPLE OPERATION 

4.3.1. Two-lamp Operation 
Lamps of the sizes listed below should 
he tested on selected two-lamp lead- 
ag commercial ballasts, one-half of 


the lan ps on the lag eirenit and one- 
half on the Each ballast 


should operate two lamps; in the event 


lead eireuit 


of failure of one of the lamps a re 
placement lamp should be installed but 
the performance of the replacement 
lan should not be ineluded in the test 
results, 

Lamp connections during life test- 
ing should be made in the same man- 


ner as for lamp rating testing. 


Lamps of the following sizes may be 
operated on single-lamp lag eommer- 
cial ballasts: 


Preheat Hot Cathode 
Pluorescent Lamps 


15T8 

1ST12 

20T12 
4.3.3——Selection of Ballasts—Bal- 
lasts used for life testing should be 
selected in accordance with Federal 
Specitieation W-L-13L (and eurrent 


for Lamp Auxiliaries; 
that the 


delivered to the lamps should fall with- 


supplements) 
Fluorescent, except wattage 
in the limits given in Table IT and the 


ratio of erest to rms lamp current 
should exceed 
4.4--Vipration 


sub jected to excessive 


\Np Suock—Lamps 
should not be 
vibration or shock during life testing. 
Temperature— Life 
tests should be conducted indoors un- 


4.5 AMBIENT 


der usual room temperature conditions. 
Exeesses in room temperature should 
be avoided and the room should be free 
from drafts. 

4.6 or Lire Tests 
It is that the life test 
racks be patrolled several times a day 


recommended 
to check for lamp failures, It is fur- 
ther that 


starters be periodically checked to as- 


recommended ballasts and 
sure that they remain within specifica- 


tion limits. 


TABLE Il—Wattage Delivered to Lamp 


Per cent of Rated 
Primary Volts 


Wattage delivered to a Reference Lamp.* (In per ‘cent of 
wattage delivered to same lamp by a Standard Reactor**) 


6) te 104 per cent 
Not more 


than 113 per cent 


*A Reference Lamp is one whose electrical values are close to the rated values when measured 


on a standard reactor 
**A Standard 
rating See 

standard reactors.) 


5. Photometric and Electrical 
Measurements 
5.1--Ratinc Periops — For 
initial lumen output, lamps should be 


their 


photometered after 100 hours of life 


test operation. If lumen maintenance 


is to be reported, the lamps should 


also be measured after at least two 


additional intervals; preferably at ap- 
cent of 


proximately 20 and 70 


rated life 


per 
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Reactor is one which operates a 
Federal Specification W-L-131 and 


reference lamp at values close to the lamp’s 
current supplement for typical specification of 


§.2--Mernop or MeastrEMENT—AIl 
measurements should be made in ac- 
cordance with ILE.S. Guide for Elee- 
of Fluorescent 
Guide for the 
Fluorescent 


Measurement 
L.E.S. 
Photometric Testing of 
Lamps. In order to indicate proper 
lamp operation and to determine lu- 


trical 


Lamps and 


men watt values, electrical mea- 


surements should be reported for each 


per 
photometric interval. 
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6. Evaluation of Test Results 
6.1—GeneraL — Reported 
should be based on the performance of 


data 


the total number of lamps used at the 
start of the test. Data on lamps that 
fail prematurely, lamps of poor light 
output and lamps of poor electrical 
characteristics should be included in 
reporting results. End of life of each 
lamp should be recorded. 
6.2—Test Reports—The 


should include the 


Test Re- 
ports following 
data: 
Number of lamps tested 
Description of lamp type 
Operating evcle 


Description of auxiliary equipment 
and starting method 

Total hours operated 

Life of each lamp that failed 

Intervals of measurement 

Number of lamps measured at each 
interval 

Methods used in taking electrical 
and photometric measurements 

Average lamp life (when appli- 
cable) 

Average lumen maintenance at each 
test interval (when applicable) 
Any unusual conditions observed in 
testing or 


operation, perform- 


ance. 


1.E.S. Guide for the Photometric Testing 
of Fluorescent Luminaires — 1948 


1. Objective 


will promote uniform test results in 


To provide a guide that 


determining and reporting the illu- 
characteristics of fluores- 
cent The 


are described in accordance with the 


mination 
luminaires. characteristics 
type of lighting used. 
1.1—GeneraL LiGutTine 
TERISTICS—-To provide data particuier- 
ly useful for 


CHARAC- 
evaluating luminaires 
used for general lighting purposes, the 
illumination characteristies are de 
seribed in terms of candlepower dis 
tribution and brightness of the lumi 
naire. 
1.2—Locanizep 


To provide data 


CHARAC- 
TERISTICS 


larly useful for evaluating luminaires 


particu- 


used for localized lighting purposes, 
the illumination characteristics are de- 
scribed in terms of illumination in 
footeandles developed on a plane sur- 
face at a specified distance from and 
in a specified relationship to the lumi 
naire and the brightness of the lumi- 


naire. 


2. Selection of Luminaires — Lumi 
naires selected for test should be rep- 
the 
regular product. Lamp ballasts regu- 
larly furnished as part of the lumi 
naire or recommended for use with 
the luminaire should be used to op- 
erate the test lamps during the test. 


resentative of manufacturers’ 


3. Electrical Supply 

3.1— Primary VOLTAGE Ballasts 
should be operated at their rated pri- 
mary voltage and frequency. If the 
voltage rating is a range, the center 


1949 


rated voltage should be used. 
3.2—REGULATION OF 
The supply should not 


LINE VOLTAGE 


vary more 
than +15 per cent in voltage during 


the test. 


4. Test Apparatus 


4.1—Test Lamps 
should be constant in hight output for 


Test lamps 


constant line voltage and repeated op- 
eration, A minimum seasoning period 
White 


lamps should be used unless otherwise 


of 200 hours is recommended. 


specified. In multiple lamp luminaires, 
the test lamps should be matched in 
light output within +5 per cent when 
measured on the same circuit. Lamps 
should be selected for uniform bright- 
ness and color from end to end and 
around long axis. Striped lamps should 
be oriented to provide minimum inter- 


ference, 


4.2——Puorometric EQuirpMENT 
4.2.1 


General 


Candlepower Distribution 


The 
should be 


Lighting photometric 


equipment ealibrated 
throughout the entire usable scale so 
that its individual readings can be re- 
produced within a tolerance of +2 per 
cent. Provisions should be made for 
correct optical positioning of the lumi- 
naires in relation to the photometric 
axis and for candlepower measurement 
at any angular setting in both hori- 
zontal and vertical directions. Provi- 
sions should be made for eliminating 
extraneous light. 

4.2.2—Ilumination in Footcandles 


Localized Lighting — The photometric 


Guides 


equipment should be calibrated 
throughout the entire usable scale so 
that its individual readings can be re- 
produced within a tolerance of +2 per 
The 


stant ially cosine-corrected, 


cent, instrument should be sub- 
Provisions 
should be made for eliminating ex- 
traneous light. 


The instruments should have good re- 


INSTRUMENTS 


producibility of indieation and large 
seale deflection for the conditions un- 
der which they are used. Each meter 
should be free from frictional and/or 


heating errors. 


5. General Test Conditions The 
luminaires should be operated under 
conditions as nearly typical of end- 
use as possible or suitable corrections 
should be made.':?:3 Lamp cireuit pin 
the 
ambient 


should remain 
the test.2 The 
temperature should be kept constant, 


connections same 


throughout 


preferably between 75 and 85 degrees 
F in the vicinity of the luminaire. 
Drafts should be avoided. Lamps and 
ballasts should reach stable operating 
conditions, particularly as to tempera- 
ture, before tests are made. 
Unnecessary restarting of lamps dur- 
ing the test should be avoided. 


6. Test Procedure—General Lighting 
Characteristics 
6.1—Test Distance*-—Test distance 
should be sufficient to give representa- 
tive candlepower measurement, preter- 
ably at least five times the maximum 
luminaire dimension, The photometrie 
test distance is defined as the distance 
from the center of the lamps to the 
surface of the test plate or photo-sen- 
With 
which the lamps do not all lie in the 


sitive element. luminaires in 
same plane, the test distance should be 
measured to the geometric light center 
position. 

6.2--CALIBRATION OF PHOTOMETER 
Calibration is necessary to relate the 
light output of the test lamps operated 
in the luminaire to the lamp manufac- 
turer’s rating and to establish lumi- 
naire efficiency. 

The calibration may be made by 
measuring the (90 


eandlepower of the test lamps oper- 


normal degrees) 
»ted outside the luminaire and assign- 
ing to that reading the calculated 
value that would result if the lamps 
being measured were delivering rated 
lumen output. All subsequent read- 
ings of luminaire candlepower are 
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be 


then directly proportional to this nor- 
mal candlepower reading. 

When establishing the calibration, 
the 


observed : 


following conditions should be 


a. Lamps should be mounted in 


open air outside the luminaire, 


preferably in a horizontal position, 
and their position should be normal 
(90 degrees) in relation to the pho- 
tometer, test plate or light sensitive 
structure 


surface. supporting 


should be designed and used to 


avoid changing lamp temperature. 
Ketlecting surfaces should be 
avoided, 

and in- 


Eleetrieal conditions 


struments and test distance should 


he the 
test. 


same as for the luminaire 


« Lamps should be operated on 
the same eireuits of the same bal 


lasts used in the luminaire tests. 
All lamps should be operating dur 
ing period of calibration 


d. When 


lamp, lamps may be photometered 


testing more than one 


singly, averaging their readings, o1 


ina group. If measured in a group 


they mounted so as to 


should he 


prevent interretlections — bet ween 


lamps and mutual heating effects.* 


e. Lamps and ballasts should 


reach stable operating conditions 


before readings are taken 
! The 


candlepower measured under these 


nermal (90 degrees) 


conditions sheuld be assigned a 


value equal te the nermal candle 


power that would result if the 


lamps were delivering rated lumens 


The formula 


Rated Lamp Lamen- 
ep 


may be used to establish the rated 


lumen normal candlepower relatior 
ship." 


Having thus established the ratio 


het ween candlepower and one reading 
all other may be ex 


pont, readings 


pressed candlepower by applying 
the same ratio 
6.3 M 


SUREMENTS 


6.3.1 


luminaire 


Vounting \ 


should 


riled 
on a 


frame which will interfere the leest 


with any upward light** A surface 


mounted luminaire may be mounted to 
simulate® end-use conditions.*: * 
6.3.2 


readings 


Photometric 
taken with the 


luminaire in its normal end-use posi- 


Readings 
should be 
or provisions made to correct 
readings taken in any other position 
heen ch- 


The 


effect of temperature changes on light 


to those which would have 


tained in the normal position. 
output due to departure from normal 
position makes these corrections neces- 
sary.!. 2.4 
6.3.3 

6.3.3.1 


measured 


Angles for Measurement 


Points—-The number of 


points photometrically 
various vertical planes and the angular 
spacing between points should be such 
as to permit plotting of well-deter- 
mined candlepower distribution curves. 


Steps of 10-degree intervals in a ver- 


tiea! plane are usually satisfactory 
Shorter intervals are recommended 
where the distribution curve is chang 


ing rapidly or is irregular in form, 


6.3.3.2 Planes! * The 


her of planes explored should be de- 


nutn- 


termined by the nature of the distribu- 


tion as to symmetry or irregularity 


and the end results desired from the 


test. Planes are recommended through 


at least three positions; namely, paral- 
lel with lamp axis, 90 degrees with 
lamp axis and 45 degrees with lamp 
axis. In the case of decidedly asvm 
metric distribution five planes may be 


necessary to obtain representative re 


sults. (Additional planes at 22%, de 
grees amd 6745 degrees with lamp 
axis.) The number of vertieal planes 


measured should be stated in the test 


distribution 


report Candlepower 
eurves should be plotted on the test 
report sheet and clearly labeled. 


6.4. Meastrements' 


6.4.1 


should be made of the average 


Greneral Measurements 


bright - 
ness of a one-inch square or of one 
square inch rectangular area with the 
major dimension selected to suit the 
measured but 


The meth- 


particular area being 


net exceeding four inches. 


od and area measured should be stated 


6.4.2 


The instrument 


Tustrament Calibration 


should be calibrated 


from the test lamps during their pho 


surface mounted luminaire, one con 


procedure is te construct a simulated 


the same dimensions as the plane 


reflectance 


approx 


projection of the luminaire. The 


substitute ceiling should be 


nately 80 per cent 
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tometric calibration using the manu- 
facturers’ published bare lamp bright- 
ness data. As noted earlier, preeau- 
tions should be taken to prevent inter- 
reflections between lamps or tempera- 


ture changes during calibration. 


6.4.3 


The maximum brightness of the lami- 


Angles of Measurement — 
naire (taken aceording to 64.1) shovld 
be measured both perpendicular and 
parallel to line of tubes in the follow- 
ing zones” nadir®: 0° te 45°, 
60°, GO° to 70 
9°. Additional 


minimum) 


from 


and 75° to 
measurements (both 


maximum and may also be 
necessary to adequately determine the 
performance of the unit. If maximum 
brightness oecurs on the simulated ceil- 
should he mea 


ing (where used), it 


sured as above, 
Computation oF CANDLEPOWER 
Distrisetion Test Resuvts 


6.5.1 


The photometric readings should be 


Computing Candle power 

converted into candlepower based on 
lamps delivering rated lumens by ap- 
plying the factor developed by calibra 
tion of the photometer and test lamps 
that points for the cand!epower 
distribution eurves may be established 
calculation of zonal 


and subsequent 


lumens and luminous efficieney ean be 


made, 

6.5.2 Computing Zonal Lumens 
Zonal lumens may be established for 
each zone by averaging the candle- 
power values found in each of the 


planes of measurement and multiply- 
ing by the appropriate zonal lumens 
constant Appendix A 


6.5.3 flicie nen Lu- 


mingire efficiency may be computed by 


Luminaire 


dividing the total zonal lumens by the 
rated lumen output of the lamps. 
6.5.4--1.01 


classification of 


Classification--1.1. 
luminaire light distri- 
bution® © may be establishal by com- 
puting the ratio of upward and down 
ward lumen output te total lhominaire 
lumen output. 

6.5.5 


Coefticient of utilization may be calcu 


Coefiicient of Utilization 

lated from the proportions of upward 
and the 

the 0° to 


and downward light output 


degree of coneentration im 


zone! 


‘Common practice is te sean the luminaire 
from side to side and moving up or down with 


the instrument aimed at a specified angle 
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Test Procedure Localized 


Lighting Characteristics 
7.1—C ALIBRATION 


PHOTOMETER As in the 


OF THE 
General 
Lighting Characteristies procedure, the 
photometer may be calibrated with the 
test lamp or lamps without regard to 
their true lumen output 

The 
same as outlined in 6.2 except that 


method of calibration is the 
test distance during calibration is not 
related to the luminaire test distance 
and assigned 90 degree candlepower 
should be converted to footeandles, 

The test distance should be selected 
as outlined in 6.1. 

The assigned normal (90 degrees) 
candlepower (6.2,f) may be converted 
to footeandles by dividing by the test 
distance squared. All subsequent 
footcandle readings should be related 
to this ealeulated value. 

ILLUMINATION 
The 
should remain the same as in the eali 
The 


should be suspended in a suitable posi- 


SUREMENTS electrical conditions 


bration procedure. luminaire 
tion with respect to the plane of illu- 


mination measurements If this posi 


tion is in other than norma’ operating 
position, compensation should be made 


6.3.2). 


The area of the surface lighted by the 


for temperature errors (see 


luminaire should be divided into a suit- 
able number of equal squares, Dinen 


sions and laveut of these squares 


differ 


ences In illumination will be indicated 


should be such that significant 


within the entire area which the lumi 
lilu- 


mination measurements should be made 


naire is intended to ilaminate 
at the center of each square, 
7.3-—Brightness measurements shonld 
be made in accordance with 6.4. 
7.4—Computation or Test Re 
All ilomination measurements 
should be corrected to the values that 
would result if the test lamp delivered 
rated lumens by applying the correc- 
tron factor developed through the eali 
bration of the photometer and the test 


8. Test Reports—should deseribe all 
significant data found concerning the 
luminaire tested and the data should 
be listed in a manner that will allow 
derivation of the maximum amount 
of information. 

It is 


listed below be ineluded and that re- 


recommended that the items 


port forms of the general type shown 
in Appendix B be used. 
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8.1— Luminaire DescRIPTION 

a. Manufacturer's name, type and 
catalogue numbers 

b. Type of mounting 

Reflecting surfaces—shape, ma- 
terial, dimensions (ineluding simu- 
lated ceiling if used) 

d. Enelosing media, louvers, ete. 
description of 

e. Drawing showing shape, dimen- 
sions, light center positions, angles of 
cut-off and/or shielding with arrows 
indicating points at which brightness 
measurements were made. 

f. Ballast 


lamp, power factor corrected or un- 


data single or two- 


corrected, voltage range, midpoint 


voltage and frequency. 


8.2-Test Lamp Description 

a. Number, type, bulb designations 
and length 

b. Rated 

«. Rated lumen output 

d. Color 


watts 


Rated lamp brightness 


8.3. 
8.3.1 


fervistios 


Puorometrric Data 


General Lighting Charac- 

a. Candlepower distribution 
eurves in designated places. 

b. Tabulation of candlepower 
values for average candlepower dis- 
tribution. 

Tabulation of lumens corre- 
sponding to average candlepower dis- 
tribution, 

d. Tabulation of lumens and per- 
bare lamp output for 
90°, 90°-180 


centages of 


40°, 0°-60°, 0 


zones 0 
to 
e. Tabulation of brightness read- 


ings (preferably footlamberts) at 
designated points. 
f. Test 
8.3.2 


teristics 


distance, 


Localiced Lighting Chara 


a. Footeandle distribution chart 

(1) Perpendicular distance to 
lighted surface. 

(2) Angular position of lumi- 
naire with respect to lighted surface, 
b. Tabulating of brightness read- 

(preferably footlamberts) at 


ings 


designated points, 


8.4—-Darte 


AND TESTING AGENCY 
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CONSTANTS POR THE CONVERSION OF 


CANDLES INTO LUMENS 
Vertical x 360 
Horizontal 
Vertical 
Angles 
0.463 
0.774 


O.897 


Spacing 10 


0.993 
1.058 


1.091 


See Appendix B 
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LIGHTING EQUIPMENT | ENGINEERING DATA SHEET 
| 


1ON DATA 
D3esiqnetion of Luminaire | Sa: 
r 
Genero! Description 
Lamps Rated Lumens Bach Wetts 4 4 
Equipment | a2 
Classification IC 


PHOTOMETRIC TEST DATA 


Condiepower Meosured of Feet LIGHT FLUX ( @ 


[MAXIMUM _BRIGH' 
| none 
Zone 


© Test aperture dimensions = inches 
Medium and Dose conditions 


‘Wame of ~~ (Report Ne) (Date) 


Maintenence facter for 


i 
Shiedes Zones below bor zente! 
} | “CHARACTERISTICS OF LUMINAIRE 
a | Ceiling | 75% L 50% | 30% 
Fasten COEFFICIENTS of UTWIZA 


B 


1.E.S. Guide for Photometric Testing of 
Street Lighting Luminaires — 1948 


3.3—-E.ectricaL INSTRUMENTS— 
The instruments used should have a 


1. Objective To provide a guide to calibrated throughout the entire usable 


good reproducibility of indication and 


promote uniform test results in the — seale and the individual readings should 


give a large seale deflection for condi- 


evaluation of the illumination charae be reproducible within a tolerance of 


tions under which they are used. Each 


teristics of street lighting luminaires +2 


per cent. Provisions should be 


meter should be free from frictional 


using filament and are sources such made for correct optical positioning of 


and/or heating errors. The accuracy 


as mereury and sedium luminaire in relation to the photome- 


of calibration depends upon the meth- 
od of test used. (See “Methods,” 4.1). 


ter axis and for eandlepower measure- 


2. Selection of Luminaires ~~ Lumi 
naires selected for test should be tal la 
orizontal and vertica rections, Pro- 

representative of the manufacturer's 4. Test Procedure 
vision should be made for eliminating - 
regular produet generally em- 
stray light from the test setup. : 
3. Test Apparatus 3.2.1—Test Distance Test dis- 


3.1—Test Lawps-—Test lamps should tanee should be sufficient® to give rep- 


ment at any angular setting in both 


ployed in photometrie testing are the 
Relative Method and the Direet Meth- 
od. The Relative Method depends 


upon operating the test lamp in ae- 


he sel 


ected tor elose eonformanece to resentative candlepower measurement, 


manufacturer's design dimensions and The photometrie test distance is, in 


cordance with paragraph 3.1 without 


construction, and seasoned in accord general, defined as the distance from 


calibration of either lamp or photome- 


ance with Appendix C. To insure the light center of the lamp to the 


ter in terms of lumen output or of 
stable lamp pertormance, filament surface of the test plate or photose n- 


candlepower measured. After relative 


lamps should preferably be operated “tive element except with luminaires 


candlepower is measured and relative 
at a constant current corresponding to from whieh the light apparently ema- 


lumen output is ealeulated, the final 


approximately 75 per cent of rated mates from a point other than the light candlepower is obtained by prorating 
lumen output. Mercury lamps should center of the lamp. In this case an the relative values to the manufae- 


optical center at the point of apparent 


be operated at rated lamp watts, while 


‘ turer’s rated lumen output for the type 
sodium and other lamps should be  ¢mission should be assumed for the 


of lamp used. The Direct Method de- 
maintained at rated current A distance of 10 feet for street lighting Pends upon calibration of the test 
3.2—Puotomerric EQUIPMENT luminaires has been generally used by several lamp in terms of lumen output and 
laboratories. Special cases may require greater 

The photometrie 


equipment should be distance calibration of the photometer in terms 


416 Guides to Testing Procedure ILLUMINATING ENGINEERING 


sat I : 
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LUMINAIRE 


VERTICAL, 
THIS POINT IS ANGLE x 
1.2557 (STREET SIDE) 
AND 1.25 LATERALLY 


1.25ST & 0.25 
LATERALLY 
HORIZONTAL 
ANGLE 


Figure 1. Street areas 


of candlepower measured so that the 
readings from the luminaire tested will 
be directly in terms of candlepower. 
The 
followed to aid in consistent results. 


4.1.1—-Relatire Method 


tive candlepower readings of the 


following instruetions should be 
The rela 
test 
lamp alone and of the lamp luminaire 
combination should be made with the 
test under identical 


lamp operating 


electrical conditions in both tests. 
4.1.1.1 


relative candlepower may be measured 


The test lamp's average 
at each angular setting by rotating* 
the lamp below 85 rpm or by taking 
the average candlepower values in not 
than 10 


around the lamp. 


less planes spaced equally 
The relative lumen 
output of the test lamp alone is ob- 
tained by the summation process using 
zonal lumen constants. (See Computa- 
tion of Test Results, paragraph 6.1 
and Appendix B.) 

4.1.1.2—T he 


eandlepower readings should be 


All 


cor- 


luminaire 


rected in proportion to the rated lu- 
mens of the test lamp by multiplying 
by the ratio of the rated lamp lumens 
to relative lamp lumens. For selection 
of angles for luminaire photometric 
measurements, see Section 5. 

4.1.2-—Direct Method—In the di- 
rect method both the test lamp and 
photometer should be calibrated against 
standards.** 


*Rotation may influence the lamp characteris 
ties to a degree of appreciable consequence in 
the Direct Method Photometry of 
Filled Lamp Bulletin of the Bureau of Stand 
ards, Vol. 12, 1915-16, p, 587 


See Gas 


**A lumen or candlepower standard is a light 
source which has been calibrated by a recog 
nized standardizing laboratory as to lumen 
output and or candlepower in a given direc 
thon 
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0.754 (HOUSE SIDE) AND 
0.75 LATERALLY 


for lumen calculation. 


4.1.2.1 
be calibrated in an integrating sphere 
the 


conditions as those used in testing the 


The test lamp should 


under same electrical operating 


luminaire. Lamp current or wattage 


(depending upon type of source, see 


paragraph 3.1) should be checked with 
a calibrated meter with a reproducti 
bility of 0.25 per cent. The seleeted 
eurrent or wattage should be held con 
stant throughout the test. 


4.1.2.2 The 


whether of photoelectric or 


photometer, 


visual 
type, should be calibrated against a 


candlepower standard.** 


4.1.2.3-—-The 


power distribution should be read with 


luminaire candle- 
a calibrated test lamp and a calibrated 
the test 


lamp is operated at approximately 75 


photometer, Since filament 
per cent of its rated lumens, both dur- 


ing calibration and during luminaire 
test, all photometric readings should 
be corrected to candlepower at rated 
lumens of the test lamo by multiply- 
ing the readings by the ratio of rated 
lamp lumens to calibrated lamp lu- 
mens, 


4.2-—MouNTING 


The luminaire should be 


OF LUMINAIRES - 
mounted in 
the distribution photometer in such a 
manner that the proper optical axis of 
the luminaire coincides with the pho- 
tometer axis and the light center of 
the lamp should be placed according 
to the manufacturer’s instructions. 


4.3 


All glass, reflectors and other optical 


CLEANING oF Optical Parts 


parts should be thoroughly cleaned be- 


fore candlepower measurements are 


made. 


5. Selection of Angles for 
Photometric Measurements 


§.1—GeneraL— The number of 


Guides 


points measured photometrically in the 
various vertical planes and the angular 
spacing between points should be such 
as to permit plotting of well-deter- 
mined eandlepower distribution curves. 
Steps of 10-degree intervals in a ver- 
tical plane are usually satisfactory. 
Shorter recommended 
where the distribution curve is chang- 


intervals are 
ing rapidly or is irregular in form. 
The number of planes explored should 
be determined by the nature ef the 
distribution as to symmetry or irregu- 
larity and the end results desired from 
the test. 

5.1.1 


bution 


Symmetric Type of Distri- 
For luminaires having a sym- 
metric type of distribution the entire 
unit may be rotated below 85 rpm and 
readings taken in one vertical plane. 
The lamp may be rotated in the sta- 
tionary luminaire 


provided several 


vertical planes are measured. For a 
stationary position, 10 vertieal planes 
spaced equally about the luminaires 
are usually sufficient. 


5.1.2 


tribution 


Asymmetric Tupe of Dis- 
For luminaires having an 
asymmetrie type of distribution, it is 
usually sufficient to measure the eandle- 
power at 10-degree intervals, both ver- 
tically and laterally, except where the 
candlepower is changing rapidly. If 
desired, the lamp may be rotated in a 
stationary luminaire. Readings should 
be taken in vertical planes at 0 de- 
grees, 90 degrees, 180 degrees, 270 de- 
grees and in the plane of maximum 
candlepower. Candlepower in the cone 
through the point of maximum candle- 
power should be determined. Angular 
relations should be considered as fol- 
lows: 
Vertically - 
0 degrees at nadir 
9) degrees at horizontal 
180 degrees at cenith 
Laterally (measured clockwise) — 
0 degrees at right angle to curb 
toward street side. 
90 degrees parallel to curb in di- 
rection of traffic movement. 
180 degrees at right angle to carb 
toward house side. 
270 degrees parallel to curb toward 
oncoming traffic. 


6. Computation of Test Results—The 
useful results 


steps: 


process of developing 
involves the following 

6.1—-Changing of the photometer 
readings into candlepower values at 
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rated lumen output of the lamp and 
the lumens 
The table in 


factors 


determining within each 


Appendix 
the 


area explored 


B gives the by which 


average zonal eandlepower is multi- 


plied to give the lumens output for 


that 
6.2 


the 


yone or angular area, 

Summing up the lumens in all 
the total 
total effi 
The total 


subdivided in 


areas and dividing by 


bare lamp lumens, gives the 
the luminaire.® 


should 


a sphere surround 


ereneyv oft 


light output he 


te tour seetors of 


ing the luminaire expressed in terms 


of per cent of the total bare lamp 


Jumen output 


the 


6.3 


candle power 


Plotting the shape ot 


eurve in the maximum 
ane 


For 


distribution 


cone, the maximum vertical plane 


optionally an tsecandle curve 


symmetrical type of 


candlepower results should he repre 


sented by an average of the 


For asy 


maximum 


eurve 
vertical planes mmet rie 


at 


type 


distribution, (right and 


200+ +220 +230 + 240+ 250 + 26 


4. 
\ 


Figure 


left) candlepower values as well as 
the of right left should 


be reported if an axis of symmetry ts 


average and 
apparent. 
6.4 


efti- 


side, 


Computing of utilization 


street side and house 


width of street to mount 


tor ratios of 

ing height 

6.5 


isolux curves of horizontal footeandles 


up to (See Appendix 


Computing and plotting of 
luminaires and mounting heights 
the Table of 


area having a width equal 


shown in Appendix 


as 
for 
to 


aun 
tive times the mounting height to- 


ward the street side and not less than 


one times the mounting height toward 
the 


direction 


a length equal to 
the 
270- 


side and 
the 


ot 


house 
mounting height in 
the 
corresponding to 
A table of 


mounting heights 


times 
W-degree and 


degree planes up 


and down the street. eon 


tactors tor 
15 to 


with footeandle 


version 


ranging from 5 feet should be 


made available Values 
foot mounting heights 


of 1.0. 


at 20, 25 or 


having a factor (See Appen 


dix E) 


7. Test Report Test results should 


A. Luminaire Description 


Giuides to Testing Procedure 


STREET SIDE 


STREET SWE 


HOUSE SIDE 


HOUSE SIDE 
Tota, (ONE OMT) 


anole 


ba 


++} 


280+ 90+ 100+ 510° 


Manufacturer's name, type and 
catalogue number 
Reflector 


ufacturer’s 


shape, material, man- 

designation and 
dimensions 

Type and size of glassware or 
other enclosure and method 
ot 

Auxiliary retleeting devices 

(Mther 


eluding method of selection of 


attachment 


essential information, in- 
sample. 

Lamp Deseription 

Type, service and designation 

Rating 
amperes 

Bulb, base and burning position 

light center length 


watts, lumens, volts 


Dimensions 
filament construction and light 
dimensions, 
Data 
tilament 


source 
Photometer 
Position of 

to luminaire orientation when 


in respect 


not rotated, 
light 


center 


lamp ts 
eenter or 
at which 


readings 


Distance from 
apparent 
photometer were 
made, 

Distribution Curve, LE.S. Type 
Distribution. 

Ixocandle curve plot (optional), 
distribu- 


average candlepower 
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(a) Downward light on street side 
(d) Upward light on house side 
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eney may be measured it in integrating 
apher 
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tion in the maximum cone, and 
in the vertieal planes of maxi- 
mum candlepower, 

Total 


naires 


lumen output of lumi- 


and per cent of lamp 


lumens; lumens and per cent of 


A 


1. General 


total lumens in four quadrants. 


Utilization eurves, street side 


and house side. 


Isolux lines of horizontal foot- 


eandles for at least one repre- 


sentative lamp size. 


SUGGESTED SE\SONING SCHEDULES 


All lamps, which are to be photometered, should be burned first 


as indicated in the seasoning schedules below. 


2. Large Vacuum Electric Filament Lamps 


Pila. 
Volts Const. 


Watts 


Any Any s 


Design 
Life 
1400) and 


shove 


1999 


2000 and above 


3. Large Gas Filled Electric Filament Lamps 


Any Any 


(Except 1000 W 


Prej 
Series (Al types 


(Serres Gr 
AN Types) 


Replacement) 


4. New or Special Lamps The sea- 
soning schedule for a rew lamp type 
shall be similar to a listed type which, 
in regard to design life, most closely 
agrees with the new type even though 
the two types have not the same serv- 
doubt, 


the 


ice classifieation. In case of 


use that schedule which gives 


Amp. 


longest period of seasoning it is 
preferable to over season rather than 
under season a lamp. 

5. Gaseous Discharge Lamps 


for 


Stand 


ard seasoning practice mereury 


vapor lamps is to burn 200 hours at 
rated watts, and 


hours at 


for sodium lamps 


rated eurrent. 


Aprexnnix B 


CONSTANTS FOR THE CONVERSION OF CANDLES INTO LUMENS 


Spacing | 


0.1046 


0.1057 


0.1082 


0.1066 


0.1071 
o.1074 


0.08928 
0.09037 
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Vertical x S60 


Horizontal 


Vertical 
Angles 


Vertical 
Angles K 


1082 


1089 
10982 
109% 
1096 
1096 


2. CONSTANTS FOR THE CONVERSION 
CANDLES INTO LUMENS 


Spacing 2° Vertical x 360° Horizontal 
Vertical 
Angles 


1655 


Vertical 
Angles 
1 47 


O5676 
o7140 
OF 
11298 
11945 
12580 
114957 


0.15508 


2 


3. CONSTANTS FOR THE 'ONVERSION OF 
CANDLES INTO LUMENS 


Spacing 5° Vertieal x 360° Horizontal 


Vertical 
Angles 
O715 
1186 
1648 


2098 


4. CONSTANTS POR THE CONVERSION ( 
CANDLES INTO LUMENS 
Spacing 10° Vertical x 

360° Horizontal 


Vertical 
Angles x 
463 
625 
774 
. 0.993 
1.058 


1.091 
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0.02679 53 O.1752 
i7 0.1954 
wordy 
% Volts 21 67 02019 
45 115 69 0.2048 
‘ 115 25 0.2074 
‘ 45 115 27 73° .. 0.2097 big 
‘ 60 120 
77 0.2137 
; 7 O.2153 
bed ‘ 45 100 a7 0.2190 
Any ‘ 45 110 4 
e200 ‘ 45 115 
hoo ” ‘ ao 115 
“74 ‘ 45 115 
75-150 2 ‘ an 115 
250 ‘ 45 15 
Any ‘ rise 115 
‘ 1500 60 115 
‘ row 45 Amps 
{ 120 15] 
tw ‘ . 
}240 1004 
22 ’ 
27° 30° O:2551 
82° 30° 0.2945 
87° 30° 0.3237 
42° 30’ 
47° 20° 0.4041 
52° 30° 
57° 20° 0.4625 
67° 30° o.5064 
72° 30° 0.5228 
30)" O.544%5 
RT? 30° 0.5476 } 
Vertical Vertical 
Angles K Angles x 
46° 30° o.07954 69° 30° 0.1027 rT) 
45° 0.08215 71° 30" 0.1040 60° 20° 30° ‘ 
49° 30° 72° 30° 61° 30° 0.09637 84° 30° ‘ 
52°20. 64° 30"... 0.09898 AT? 30"... 0 
53° 30° 65° 30° .... 0.09979 30" 
54° 30° 77° 30° G6" 30° .... 0.10057 20° 
56° 79° 30’ .... OP 
4 


a. CONSTANTS FoR THE CONVERSION oF CANDLES INTO LUMENS Aprennix C 
Spacing 1° Vertical x 1° Horizontal Development or Urinization Curves 
Vertical Vertical Vertical 
Angle Angie x Angle x 1. General—-The following covers a 
89.5 0 ; 50.3 0.000262 295 0.000102 method for computing utilization 
ma 0205 58.5 0 260 28.5 0.000087 efficiencies of street lighting lumi- 
ad ‘ 5 0.000150 
86.5 ‘ 56.5 000254 ; 0.000146 naires. It embodies two prineipal 
. : ‘ 55.5 0.000252 25.5. 0.000140 procedures, both of which have ap- 
a4 4 245 24.5 0.000136 peared in the Transactions of the 
83.5 24 23.5 0.000131 
“2 - 2 242 22.5 0.000126 LES. 
sl 238 21.5 0.000121 
: 20 0.000117 2. Photometric Tests Candlepower 
_ 0.000299 49.5 ‘ a4 19.5 0.000112 distribution should be available in 
76.5 the form of an isoeandle eurve, Fig. 
16.5 0.000087 2, or in a tabulation of candlepower 
74 204 44 214 14 as shown in Table I. 
292 43.5 21 13.5 
201 42 ' 12 
41 208 3. Computation of Flux Values 
(a) The street area, roadway and 
¢ 2s 9.5 ).000050 sidewalk are divided into rectangular 
67 < 7.5 1.000040 areas, Whose dimensions are expressed 
ae nd . be ¢ 0.000034 in terms of the mounting height of 
6 10029 
the luminaire above the street plane, 
= “9 a. fe 4.5 0.000 ~ see Fig. 1 and Table I, and luminaire 
62.5 25 25. 0.000013 so oriented that the %0-degree and 
the dividing line between street side 
vrizontal Settings o 15 er for 
Vert Settings of 0°. 0.5°. 1.5°. 2 ‘ and house side. The lumens in each 
rectangular area are computed by 
multiplying the candlepower incident 
6. CONSTANTS FoR THE CONVERSION oF CANDLES INTO LUMENS , 
on the street at the center of each 
Spacing 2° Vertical x 2° Horizontal area by the proper area constant 
Vertical Vertical Vertical (solid angle subtended at the light 
on = center by the various areas). The 
aT 122 102 summation of all the lumens within 
the area selected in rows along the 
2 097 48 . 
at 12 1 197 “4 street (Table 1) shows the total flux, 
40 which, if divided by the rated lumen 
7 118 4 12 cutput of the lamp gives the utiliza- 
tion per lengthwise strip. The addi- 
69 14 ’ F 19 tion of the utilization values for all 
a ass > 7 15 the strips gives the total utilization 
63 108 3 068 as show nin Fig. 3. 
61 107 1 063 1 2 : 
’ (b) Should an isoeandle type of 
= distribution be available as shown in 
Fig. 2, the use of Fig. 3 as a trans- 
Spacing 5° Vertical x 5° Horizontal parency will be helpful. Each point 
Vertical Vertical in Fig. 3 shows the center of a square 
x Angles K Angles K or a rectangular area as tabulated in 
7 2 604 225 e981 Table I and only points up to 4.75 
562 17.5. 229 times mounting height across street 
and 9.5 times mounting height along 
676 12 409 25 033 street are indicated on this chart; 
2 ? 12 te. for each points beyond require a similar plot. 
This transparency diagram is super- 
: , se » jsoeandle distribution 
Spacing 10° Vertieal x 10° Horizontal imposed on the 
end eandlepower values as interpo- 
Vertical Vertical Vertical 
les K Angles K Angles x 
aS 0.0304 25 0.0129 ‘Benford, F ‘Isocandles,” Trans. of 1.E.8., 
7 204 4s 15 076 Vol. XXI. p. 129 (February, 1926) 
65 276 f % 026 “ray, S. MeK New and Simple Method for 
Presentation of Photometric Data of Street 
Vertical Settings of 0°. 5°. 1 25°, ete. for each Lighting Luminaires,” Trane. of 1.E.S., Vol. 
Horizontal Settings of ( 15", 25°, ete XXIX, p. 463 (June, 1934). 
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lated are read off and tabulated as 


ANGULAR ORIENTATION CHART shown in Table II. The lumen factor 
CENTERS OF RECTANGULAR AREAS ON HORIZONTAL PLANE times candlepower gives the lumens 

PLOTTED ON THE 
SURFACE OF A FLATTENED SPHERE in each area. The top value indicates 
LUMINAIRE NOT TILTED (LAMP AXIS VERTICAL ) the factor, the middle value — the 
eandlepower, and the bottom value 
180° HOUSE SIDE 90° STREETSIDE °° equals the product of the two. A sum- 
OE mation of these lumens lengthwise of 


0. 75 


street may then be tabulated as fol- 
lows from which the utilization values 


ry are computed by dividing lumens by 


the rated bare lamp lumens. 


1.25ST 
© 
Ratio ZoneLumens Lumens Utilization 
05 2 x 491=982 982 16.4 
1.0 x 478 —956 1938 32.3 
1.5 x 280=560 2498 41.6 
2.0 x 124—248 2746 45.8 
2.5 x 74—148 2894 48.2 
3.0 x 44= 88 2982 49.7 
3.5 x 30= 60 3042 50.8 
o” 10° Sp 4.0 x 18> 36 3078 51.4 
4.5 x 12> 24 3102 51.7 
5.0 x 9 18 3112 51.9 


HOUSE SIDE 


(c) The utilization curve is then 
plotted as shown in Fig. 4.* 


*This method yields results which are within 
3} per cent of the more accurate method de- 
scribed by Benford? 


All five reports are available in 


0.154 0.75sr one booklet from Headquarters. 


See Item 15 on page 8A of this 


issue. Use publication order form 


10° or write to: Illuminating Engi 


neering Society, 51 Madison Ave., 


Figure 3. Transparency to lay over isocandle chart to determine the values of 
candlepower directed toward centers of rectangular areas. Two diagrams are 
used — one for each alternate lengthwise strip of rectangular areas. 


New York 10, N. Y. 


TABLE I—Anotes ano Lowen Factors ror Catcutaton or Luwens 


Distance Along Street® (Laterally) 
| 225 5.50 | 6.50 
| 
kK 0.2012 oO. 0.0595 | 0.0302 0.0167 0.0100 0.00655 0.00427 0.00300 | 0.00215 0.00288, 0.00180) 0.00117) 0.00088, 9.0025 
0.28 B 45.0 71.6 78.7 } &3.7 8 85.6 86.2 | 86.6 87.0 87.4 87.8 88.3 | | 
X | 19.5 | S19 | 0.5 70.1 73.0 75.1 | 76.8 78.1 79.7 1.30 | 
K 0.1205 | 0.0814 | 0.04659 | ©.0254 | 0.0148 | 0.00015 | 0.00995 | 0 0040S 6.00291 | 0.00212 | 0.00282} 0.00178 0.00114, 0.00080) 0.00087; 0.0025 
0.75 B 8.4 45.0 9.0 66.8 71.6 74.8 77.0 78.7 80.0 $1.0 82.2 | 83 4.3 | 85.0 85.5 
x B35 “7 55.6 | 62.3 67.1 70.7 73.3 738.3 77.0 78.2 79.8 | 81.3 | 82.4 | 83.3 | 84.0 
0.0595 0.0459 | 0.0302 | 0.0190 0.0120 0.00781 | 0.00530 | 0.00372 | 0.00268 | 0.001 0.00270; 0.00170, 0.00112) 0.00078) 0.00056) 0.0024 
1.28 B 11.3 n.0 $.0 be 61.0 65.6 00 71.6 73.6 75.2 77.2 | 79.1 80.6 81.6 a2.s | 
x $5.6 @.5 65.1 1.7 74.0 73.8 77.3 78.5 80.0 | 82.5 “ue | 
— — ——— | -— _ — - - - 
K 0.0302 | 0.0254 0.0190 | 0.0183 0.00919 | 0.00632 | 6.00448 | 0.00329 | 0.00238 | 0.00183 | 0.00254) 0.001600) 0 0.00075) 0.00055, 0.0024 
1.75 B $.1 23.2 35.5 5.0 $2.2 $7.5 61.7 65.0 67.6 | o.8 72.4 | 75.0 | 769 | 78.4 | 19.6 | 
x 00.5 62.3 65.1 | 68.0 70.7 29 74.8 76.4 7.7 | 78.8 | 0.2 81.6 | 82.6 | 
i kK 0.0167 0.0148 0.0120 6.00019 | 0.00675 | 0.00503 | 0.00373 | 0.00276 0.00209 | 0.00163 | 0.00230 0.00151, 0.00102! 0.00072) 0.00053) 0.0026 
2.25 B 63 18.4 J 37.8 45.0 $0.7 59.0 62.1 4.6 67.8 | 70.9 173.3 | 78.2 | | 
6.2 67.1 | 70.7 72.6 75.8 77.1 | 78.2 | 79.2 80.4 a7 82.7 3.5 | | 
| kK 0100 | | 00781 0.09632 © 0 00390 6.00296 | 6.00230 | 0.00180 | 0.00144 0.00211) 00187 6.00096 0.00009) 0.00051) 0.0024 
2.75 B | | 18.2 44 45.0 | 59.9 63.4 67.1 09.9 72.1 
xX | | 70.7 72.9 m3 75.6 76.8 77.9 | 78.8 19.7 80.8 82.9 | 83.6 42 
K 0.00835 | 0.00805 | 0.00530 | 0.00448 0.00373 © 00296 0 00244 0.00194 | 0.00155 | 0.00125 0.00190) 0.00127) 0.00089) 0.00066 0.00049) 0.0025 
3.28 B a4 13-0 | 21.0 28.3 44.7 40.2 45.0 9.1 | $2.6 | | 63.4 6.6 | 
x 73.0 | 73.3 | 74.0 75.8 76.8 77.7 78.6 79.4 | 80.1 82.2 | aso | 83.7 
| 0.00427 | 0.00005 | 0.00372 | 0.00329 | 0.00276 | 0.00230 | 0.00194 | 0.00160 | 0.00134 | 0.00110 | 0.00170 0.00115) 0.00084) 0.00062) 6.00047, 0.0022 
3.75 i B | 38 11.3 | 18.4 25.0 | | | 40.9 45.0 48.6 | $1.7 $5.7 0.0 634 | 2 as | 
x 75.3 73.8 76.4 77.4 | 77.9 | 78.6 | 79.3 | 80.0 | 80.6 | 81.4 82.4 
ra 0.00300 | 0.00201 | 0.00268 | 0.00238 | 0.00209 | 6.00180 | 6.80155 | 0.00134 | 0.00112 | 0.00096 | 0.00150 0.00103) 0.00076, 0.00058) 0.00044) 0.0022 
aa 5 6 22.4 | 27.9 2.9 7.4 | 44 45.0 | $2.3 65.9 
7 790.4 | 0.0 | 80.6 81.8 82.7 4.0 
0.00212 | 0.00198 | 0.00183 | 0.001603 | 0.00144 0.00125 0.00110 | 0.00096 | 0.00082 | 0.00136) 0.00098, 0.00070, 0.0805 0.00041] 0.0022 
4s 3.0 9.0 “a8 202 | 28.4 } 0.1 M4 | 38.3 “8 45.0 53.9 $7.7 or 
78.1 78.2 78.5 78.8 | 79.2 79.7 80.1 80.6 | | 82.2 82.9 3.6 | | 
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° e 
180 90 STREETSIDE 

\ 1 
\ 

es * Distances are expressed in terms of mounting height and are measured from point below Ircht center ° 

** B = Azimuth or horizontal angle from direction crosswise to street ae 
X = Vertical angle from nadir Pas 
K = Lumen factor apa 

ior 


SPACING © BOTH OF STREET 


CALCULATIONS OW UNITS OW OME SOE OF STREET OF STAGGERED POSTION 
CEWOTES 


wor oF 
— 
© * 


to ro 180° 180° to 270° to 360° 


Figure 4. 


TABLE Vacces rom Rectaxcttan Astas on Homtzowtat Piast 


Distame Along Street** (Laterally 


2 2 mr 
a4 
2 2 ‘ ; 2 
mie om oor 
00102 
a2 
47 56 27 21 
25 4 


6 2 2 ou ‘ aise 
‘ ws ‘ 7s 


7s 278 425 ow « ” 


with specific values wame Futures 2 and 
Destances are expressed in terms of moustang heught and are measured from point below heht center 
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= 
= 
"7 « SSS 
(b) 
‘ 
Dus 
tance** Sum 
Across ma 
Street To" ition 
or Le- 
Toward 028 0.7 12s 178 23 2.78 4.25 4.78 42s 4.75 6% 7.80 ao ens 
House 
m2 0 
Lumens 119 ws 40 490 
K 
x Lumens 145 ? J 
K » 
12 cP 
Lumen. ‘ 279 «1267 
1% 475 
Lumens 23 | 
@ 
Lumens 7) 
2.38 cr 
Lumens ‘ as 
+25 cP ars ars 
Lumens a7 2 «SIS 
an cr ow woo 
Lumen: on 0.42 on” 0.22 12) 
4.75 cr 
Lumens . 
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Appenpix D 


Procepture ror ComputinG Curves 


1. The following procedure covers 
a method for computing isolux lines 
of horizontal footeandles from street 
lighting luminaires. The process is a 
sequel to the operation outlined in 
Appendix C, i.¢., it utilizes the lumen 


values tabulated in Table II to ob- 
tain the average footcandle values 
through dividing the lumens by the 
true area for the corresponding 


square or rectangle. 


2. For distance-to-mounting-height 
ratios of 5 or less crosswise as well 
as lengthwise to street and at 20-foot 
mounting height, the divisor will be 
O.5t x 20 teet x O05 x 20 feet or 100 
square feet, and for ratios lengthwise 
from 5 up to 10 times the mounting 
height, it will be 0.5 x 20 feet x 1.0+ 


1. Objective 


promote uniform test results in mea- 


To provide a guide to 


suring the luminous flux and intensity 
of fluorescent lamps under controlled 


laboratory conditions. Two methods 
are: 
1.1—Tue INTEGRATING SPHERE 


Metruop by which total luminous flax 
may be measured directly 

1.2—Tue 
Mernop in 


NoRMAL CANDLEPOWFR 


which luminous intensity 
is measured and luminous thax may be 


calculated. 


2. Selection of Lamps 


Lamps se- 


lected for test should be as nearly 
representative of the group as pos 
sible. Since tests are usually made 


on only a very small sample of the 
total product, the results obtained ean 
serve only as an indication of aver 
age performance of the product and 
the degree to which the test samples 
represent the group affects the value 
of the test result. 

The value of the test also depends 
on the method of sampling, size of 
testing and 


sample, conditions of 


many other factors. The effects of 
such variables are diseussed in the 
“Manual for Presentation of Data” 
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x 20 feet or 200 square feet. Similar- 
ly for a 25-foot mounting height the 
areas become 156 and 312 square feet, 
respectively, and for a 30-foot mount- 
ing they are 225 and 450 square feet. 


3. These footeandle values are then 
plotted at positions corresponding to 
the center of each square or rectangle 
and they form the basis from which 
points of equal intensities are plotted 
and isolux lines drawn in the manner 
as shown in Fig. 4. A set of conver- 


sion factors for other mounting 


heights should be supplied using the 
20, 25 and 30-foot height as unity re- 


spectively as shown in Appendix EF. 


Table I is 


times 


rectangular interval in 


the mounting height up to ratios of five 


the mounting height. Fer ratios of 5 to 10 


the interval ix one times the mounting height 


1.E.S. Guide for Photometric Testing of 


Fluorescent Lamps — 1948 


the American Soviety 


Materials. 


published by 
for Testing 


The erest fae 
wave form 
1414 by 
Deviation 
the 


3. Electrical Supply 
the 
should not 


tor of line voltage 


deviate from 


more than two per cent. 


from sinusoidal wave form = or 
presence of excessive harmonies may 
have serious effect on lamp perform 


ance and should be avoided. 


4. Test Conditions 

4.1-——-Mernop or When 
lamps are tested, it is 
recommended — that 


Preheat 


STARTING 
preheat-start 


they be started 


manually, time and current 


should conform to the limits set in 
Federal Specitication (end 
current supplement) for Lamp Auyili 
aries; Fluorescent. Pin connections 


should be the same as used in season- 
ing or life testing.' 


4.2-——Lamp 

Lamps should be operated for a suffi- 
cient time to assure stable operation, 
photometrically, be 


electrically and 


fore readings are taken. 
The 


pertormed 


4.3--AmuieNT TEMPERATURE 


room in which tests are 


maintained at a constant 


should be 


Guides 
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Conversion Factors 1x TERMS OF 
20-, 25- 30-Foot MouNTING 
HeiGuts 


Mounting Conversion Pactors 
Height I 
15 1.78 
16 1.56 
17 1.39 
1s 1.2 1.95 
19 1.11 1.7% 
20 . 100 1.56 
21 0.907 1.42 
22 0.826 1.29 1.386 
0.757 1.18 1.70 
a4 1.09 1.56 
25 0.640 oo 144 
26 0.925 1.33 
27 O.857 124 
2s 0.797 1.15 
20 0.743 1.07 
O.695 1.00 
! 0.956 
2 O.87R 
0.826 
4 0.779 
0.735 


Refer to Table III Recommended Practwe of 
Street and Highway Lighting. 1945." Init 
MINATING ENGINEERING, Vol. XLI, February 
1946, page 105. or “American Standard Prae 
tice for P12 
1948 


Street and Highway Lighting 


temperature of SO degrees F. If the 


ambient temperature varies from SO 
degrees F by more than one degree, it 
should be so stated in the test report. 
If corrections are applied for tempera- 
ture variations, the correction factor 
should be stated in the test report. The 
room in which tests are performed 
should be free from drafts. 
VaLves 


metric values should be measured while 


Photo- 


lamps are operating in series with a 
linear reactor delivering rated current 
to the lamp or while operating in 
series with a standard reactor supplied 


Watts, 


volts and current of each lamp should 


with its rated line voltage. 
be measured and recorded in the Test 
Report. The “LE.S. Guide for Elee- 
trieal Measurement of Fluorescent 
Lamps, 1948" outlines provisions for 
measuring electrical values, 
4.5—Stray Licut 


cautions should be taken to eliminate 


Adequate pre- 


stray light from the test set-up. 


5. Test Apparatus 
PHoToMETERS 
5.1.1 


taometer® 


Pho- 


Lamps should he mounted 


Integrating Sphere 


length of straight lamp under 
greater than 85 per cent 
sphere The 


not exceed 2 


*In general the 
test should not be 
of the 


area of the light 


diameter of the 
should 
per cent of the interior surface of the sphere 
have 


inside 


source 


restrictions will 
method is 


Departures from these 
little effect if a strict 


employed 


substitution 


to Testing Procedure 


a 
ad 
‘ 
. ‘aa 
int 
= 


preferably in horizontal position 
with precautions taken to prevent sup- 


ports or other adjacent objects from 


obstructing and absorbing light or af- 


fecting the lamp temperature. Precau 


tions should be taken regarding prop- 


er diffusion of internal painted sur- 


faces, placement of baffles and com- 


bined spectral response of cells, filters, 


sphere window and the sphere as an 


integrator : 
5.1.2 
mal Candle power 


Nor- 


The lamp should 


Setup for Measuring 


be mounted in open air, preferably in 


a horizontal position, with precautions 
taken to other 


adjacent reflecting light 


prevent supports or 


objec ts trom 


or affecting the lamp temperature 


The distance between the test lamp 


and the photoelectric cell or test plate 
should be 


at least five times the lamp 


length. Shorter distances may be used 
if suitable corrections are made 

Coror When 
visual photometric methods are used 
ml color differences exist between the 


standard lan ps and the test lamps, the 


color differences should be minimized 
When filters are used for color correc 
thon, proper allowance shoulé be made 


for their absorpt on 


When physical 
photometric methods are used and eolor 


differences exist between lumen stand 


ards and test lamps and the spectral 


response of etri evestem de 


viates from the luminosity curve, cor 


rections should be made 


INstrowents— All 


nstruments use! should have good 
reproducib of indieation and large 
seale deflection for the eonditions un 


der which they are used. Each meter 
should be free fro frietional and/or 
heating errors 

5.4 Cr s -Photo 


6.2 Ie, fluores 
‘ sphere, care idl be exercised 
te ay i using the ambier tempera 
ure within tthe ere hove reported 
temperature due to heat generated by 


the lamp. 
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6.3--E.ectricaL MEASUREMENTS 

Electrical characteristies of each lamp 
under test should be measured immedi- 
ately before or after photometric mea- 


surements of each lamp are made. 


Pho- 


tometrie measurements should be made 


CONDITIONS 


with the lamps operating as described 
in 4.4. All instruments except the one 
indicating lamp current or line voltage 
(whichever is appropriate) should be 
out of the cireuit. This restriction does 
neat apply to series elements included 
as a part of the standard reactor im- 


pedanee, 


6.5 


SUREMENTS 


Mea- 
Sufticient readings should 


NorMAL CANDLEPOWER 


be taken to allow proper evaluation 
of average normal candlepower around 


the lamp. 


7. Computation of Test Results 
7.1 Light 


output of may be 


INTEGRATING SPHERE 
lamps under test 
established by the ratio of the readings 
between lumen standards and each test 
lamp 

7.2--NormMal For 


lamps, the normal or 90- 


CANDLEPOWER 
fluorescent 
gree candlepower may be established 
by averaging the readings as taken in 
6.5. The 


power value of the lamp may be con 


resultant 90-degree eandl 


verted to lumens by multiplying by 
9.25. (This factor is an average value 
for the various sizes of straight fluores 


cent lamps.) 


*The substitut method. whereby the ph 
tome or setup is calibrated 
agair lur is commonly used 
Ir oving the sul on method, either 
fluor r el filament lumen stand 
urds ca ated by a recognized laboratory may 
be used 

While fluorescent lumen standards are not 
as stable in their performa as fila t 
standards, they allow use of 4 ect sul 


lamy akes 
th desigr nai r and 
f ' met equipm s to avoid t 
spe sl absorption that would alter the fina 
1 radia with resultant inaccuracies 
surements of luminous flux or luminous 
Generally at least three lumen standards 
’ of approximately the same light output 
as that of the lamp being tested, are used at 
eart alibration 


to Te sting Procedure 


The 

significant 
tested 
The report 
should also list all pertinent data eon- 


8. Test Report 
should list all 


each 


test 
data 


report 
con- 
together 


cerning lamp 


with performance data. 


cerning conditions of testing, type of 
equipment and type of lumen stand- 
ards. Typieal items that may be in- 
eluded are listed below in 8.1. 


8.1--DescripTion or Test 

(a) Manufacturer’s name and lamp 
designation. 

(b) Purpose of test. 

(c) Number of lamps tested. 

(d) Rated electrical values of lamp 
type. 

(e) Number of hours burned and 
operating eyele. 

(f) Ambient temperature and tem- 
perature correction factor, if 
any. 

(g) Lamp position during test. 

(h) Type of lumen standards used. 
(i) Photometric method and 
version factors, if any. 

(j) Sphere diameter or test dis- 
tance. 

(k) Color correction method. 

(1) Lamps operated on constant 
lamp current or constant in- 
put voltage. 

(m) Conversion factor (normal 

eandlepower to lumens). 

Measured light 


electrical values (volts, watts, 


and 


(n) output 


amperes) of each lamp and 
averages for group. 


(0) Date and testing ageney. 
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electric cells should be selected ard Constable & Ltd, and 
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used in the test 
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6. Test Procedures en standards ber, 1941 
The luminous flux of electric lament lumer 
6.1) CALimRration The test set ip standards remains substantially constant for | f 
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The June meeting of Council, the 
last full Council of the current fiscal 
year, was held in New York June 8 
at the Hotel Roosevelt. Present were: 
L. FE. Tayler, President; C. H. God- 
dard, Walter Sturrock, Vice-Presi- 
dents; A. H. Manwaring, General See- 
retary; R. W. Stand, Junior Past- 
President; E. M. Strong, Treasurer; 
Myrtle Fahsbender, Carter Lewis, J. 
E. Mueller, Hoyt P. Steele, M. N. 
Waterman, Directors; Dunean M. 
Jones, Harry Grattan, Jr, W. A. 
Stannard, J. B. Browder, R. L. Biesele, 
Leo Hobbs (proxy for T. H. 
Shepherd), Regional Vice-Presidents; 
and Bruce Jensen, Finance Commit- 
tee; George Taylor, Sustaining Mem- 
bership Committee; James Ketch, Li- 
brary Lighting Committee; S. B. Hib 
ben, W. C. Randall; George Watters, 
Chairman-Elect Quebee Chapter; J. S. 
Schuchert; A. R. Hampsey, Chairman- 
Elect Pittsburgh Section; R. F. Har- 
tenstein, Conference Committee; E. C. 
Huerkamp, Berlon Cooper and H. H. 
Magdsick, Publications Committee; G. 
F. Dean, new Canadian Regional Vice- 
President; Frank Reid, Toronto, Frank 
Mueller, Cleveland Section; J. Mur- 
raugh, Georgia Section, and F. D. Pat- 
terson, Toronto Section. From the 
LE.S. staff, A. D. Hinckley, C. L. 
Crouch, G. R. Henninger, Ruby Red- 
ford, Clayton Ellis and Eve Fryer, 
also attended. 

President Tayler opened the meeting 
with an introduction of guests present, 
of which there was a large delegation 


from Canada, 
Presipent’s Reporr 


At this final meeting of the 1948 
1949 Council, President Tayler ad 
dressed the members, reporting on the 
state of the Society throughout its 
Sections and Chapters, as observed 
through his personal contact with them 
during the past vear. Noting that he 
had attended al 
gional Conferences except one, in 


of the several Re- 


which exception he visited all of the 
Region's Sections, Mr. Tayler reported 
on the growing importance, as meet- 
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LIGHTING NEWS OF CURRENT INTEREST 


Summary of Action Taken by Council 
at June Meeting in New York 


ings of consequence, of the Regional 
Conferences. He noted that in taking 
on almost the stature of a national 
conference, these meetings offered valu- 
able opportunity for diseussion from 
the floor, though one being missed in 
some instances. The Northeastern Re- 
gional Conference in Hartford, ini- 
tiated parallel sessions at its meeting 
in May, and the East Central Confer- 
ence at Harrisburg held a Service 
Forum prior to its technical session. 
In addition to the I.E.S. Regional Con- 
ferences, Mr. Tayler was impressed 
with the excellent lighting conferences 
sponsored this past year by a number 
of the Seetions and Chapters, them- 
selves important local meetings most 
effectively conducted. 


New Cuapter 8S. FE. Fioripa 


Acting on recommendation voted by 
the Couneil Executive Committee at 
its meeting in Hartford, Conn., on 
May 11, Council unanimously approved 
the chartering of a new L.E.S, Chapter 
in Miami, Florida, to be known as the 
Southeast Florida Chapter, and includ- 
ing the Florida Counties of Dade, 
Bravard, Palm Beach and Munroe. 
Petition for this Chapter had been 
made to the Exeeutive Committee in 
May, at which time it was indicated 
the group had satisfied all Constitu- 
tional requirements as to membership, 
meetings held, and formation of By 
Laws. The new Southeast Florida 
Chapter was developed through the ef- 
forts of A. C. Bergh, Local Represen- 
tative for Miami, who has been elected 
to serve as the Chapter’s first Chair- 
man. Earl J. Reeder, of the Miami 
Traffie and Transportation Depart- 
ment, will serve as Secretary. 


For FELLows 


Council also approved the recom- 
mendation of the Exeeutive Commit 
tee that a suitable and distinctive lapel 
emblem design be made for use in eon- 
nection with the Fellow grade. The 
design approved was the same as for 
Member and Associate, except that the 
emblem signifying membership in Fel- 


low grade would have a white back- 
ground, 


Watver or DvES POR THE 
ARMED SERVICES 


A communication from the New Or- 
leans Chapter, favorably recommended 
by the Executive Committee, was pre- 
sented in connection with the Society's 
former policy in the waiving of dues 
for a member entering active military 
service, Acting on the Committee’s 
recommendation, Council approved the 
practice followed by the Society dur- 
ing World War II again be estab- 
lished, whereby members entering the 
Armed Forees be placed on an inae- 
tive list without payment of dues and 
with privilege of resuming active mem- 
bership upon request without loss of 
continuity in membership record. This 
action will be taken annually on such 
members, at the begirning of each fis- 


eal year. 
New Mempbersuip Figures 


Recommendations of the General 
Board of Examiners, submitted by 
R. C. Kinney, Chairman, resulted in 
favorable action on the election and 
reinstatement of ten new members, 
and the transfer of five Associates to 
Member Grade. The Board reported 
also on the election of 66 Associate 
members and 15 Student members, and 
reported with regret the death of A. 
M. Atkinson, Member and E. B. Kirk, 
Associate member. <A list of the newly- 
elected members is given elsewhere in 
the Telecast Section. 

Favorable action on these elections, 
together with other changes in member- 
ship, brings the membership figures to 
those shown in the following tabula- 


tion, 

September 30, June 8, 
1948 1949 
6515 Total Membership 7242 

21 Members Emeritus 
5 Fellows . 
1406 Members 1541 
{O08 Assoc. Members 5392 
136 Student Members 241 


*Ineludes 5 Fellows of the Society 
SUSTAINING MEMBERSHIP 


George Taylor, Chairman reported 
to Council his committee’s activities 
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during the past vear, especially their 
special efforts to bring to the attention 
of the So« ietv'’s sustaiming membership 
the value of the So ietv’s work to the 
art and to the imdustry Ik reiterated 
outhning 


Ile ree 


the need for a brochure 


aims and achievements. 


ommended for election, and favorable 
action was taken by Couneil on two 
new Sustaining Members 

City of Tacoma, Light Division 

Tacoma Washingto: 

Rav H. Weston, Official Represe 

Elects ‘ 

$01 Galapage 

Denver, Colorade 

Flovd Viekers, Official Representative 


CHAPTER ESTABLISHED 


Society's first b 
Dunean 
Reg onal \ ‘ 


Charter tor a 


Petition for the 


lingual Chapter was made by 


M. Jones, 


President, requesting a 


Canacdhan 


(huehe Chapter, at (luehe Civ. Can 
nea Presented im beth French andl 
English, the petition, supported hy 


Montreal Se 


already ut 


upprova aft the thon, 


showed aetive progran 
with a number «of 


Freneh lar 


for the Quebee Chap 


derway in Que hee, 


onmdueted im the 


Charter 


ter te City anal the 
vieinitvy within a radius of 30) miles 
was Unanimously approved hy Coun 
ceil, The new Chapter’s first Chatrniar 
will he George <A Watters of the 
Power Co. whose efforts a- 
Local Represent itive were largely re 


ble for the <ueeesstul pre 


in Provisional secretary 


tected for the Quebe Chapter is 
Payson, Canadian General Electric 
Co 
Duncan Jones further submitted a 
petition for a Chapter in) Winnipeg, 


by a letter trom 


Manitoba, 


he Toronto Seetion, rel nquishing 


nembers in this territerv. Mr. Jones 
reported that all requirements for a 
Charter have been met by the group 
in Winniper, meetings held and pre 
te flies amd further 
submitted that the Toronto Seetion felt 
their <erviee to the Society conld he 
more effectively expanded bv the tor 
mation of a Chapter nothe plains 
Provinees unanimously ap 
proved formation of the Winnipeg 


Chapter, te inelude the Prev 
Alberta, Saskatehewan, Manitoba and 
that part of Ontane known as the 
Lake Tlead which melude- the 

neluding Fort William 
Arthur Charter 


for the Winnipeg Chapter are 


territery 
west of ane 


and Port 


elected 
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Edmund F. Wilson, Chairman, and 
T. W. Birt, Secretary. 

In hix diseussion of the special ter- 
ritorial problems encountered in Can- 
oda, Mr. Jones outlined the Canadian 


Region’s plan to eventually cover all 


of Canada’s wide-spread area, with 
strategically located Sections and 


Chapters. He noted that Canada’s 
population of some 14 million people 
thinly spread territery 
larger than the United States, and it 
has been heretotore difficult to effec 
tively the Society's work 
throughout the entire country. The re 
a Chapter in the 


was over a 


earry out 


cent formation of 
Maritimes, and now the establishment 
of Chapters in Quebec and Winnipeg, 
steps in’ the 
establish 


are forward Region's 


eventual plan te two Re 


viens in Canada, Western and Eastern 
Regions, with two Regional Viee-Presi 
dents 

Act. Terrrrory AssiaNep To 


on CHAPTER 


In his report on the Society's Loca! 
Netivity Mr. Sturrock 


ited to Couneil as a motion, his ree 


program, sub- 


onmmendation that all unassigned areas 


in the United States and Canada be 
te a Section of Chapter. 
Couneil’s faverable action on this mo 


tien changed the boundaries of a num 


ber of Sections and Chapters te in 
elude hitherte mon-seetion territories, 
as tollows 

Vew Orleans Chapter All of Lonisi 


tier of counties at 
present the 


Section, and all of the state of Missi< 


eNXe western 


vssigned to Southwestern 


Chapter In addition toe all of 
the state of tah, territervy now tn- 


eludes the southern part of Idaho and 
all of the state of Nevada except five 
counties assigned to the Mother Lawle 
{ hapter. 

Island Empire Eastern peart 
at Washington, northern part of Idaho 
and all of the state of Montana. 


Chapter 


British Columbia Section All of the 
Provinee of British Columbia 

Toronto of Ontario 
except city of Ottawa and the sur 


Arnprior, Brock 
Place, Cornwall, 
Hawkesburg, Ottawa Perth, Prescott, 
Renfrew, Smith Falls and Vankleek 
Hills which are assigned to the Ottawa 
Chapter; and the counties of Halton, 
Wellington, Waterloo, Oxford, Haldi 
mand. Lineoln and Welland, which are 


rounding towns of 


ville. Carleton 


assigned to the Hamilton Ontario 
Chapter 
Nection To the state of 


Georgia has been added the entire state 


of Alabama 
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To the present ar 


apital Section 
has been added the southeastern part 


of West Virgima. 
Valley Chapter — To the 
present area of the state of Tennessee 
has been added the state of Kentucky 
except the northern part which is as- 
signed to the Ohio Vallev Seetion. 

Mother Lode Will 
the territery Wemile 


of Sacramento, 


Tennessee 


Chapter include 
radius 
California and all of 
the counties of Uba, Nevada, 
Placer, Eldorado, Amador and Alpine 


within a 


Sierra, 


in California, and five counties in 
Nevada, including Reno and Carson 
City 


oF OFFICERS 


As required by the Constitution, a 
report of the election ballot, submitted 
by the Board of Tellers, Miss Virginia 
the 


the 


was read by 


Details of 


Skinner, Chairman, 
Executive Secretary. 
election of Society officers and council, 


and Section officers, are given in a 
separate item im this issue of the Tele- 
east Section 


The 


tional amendment, 


election ballot on a Constitu 


it was reported, 1 
in appreval of the proposed 


This drops from the an- 


sulted 
amendment. 
nual dues invoices the dollar discount 
for payment of dues prior te Novem 
her 30 


DISSEMINATION CLAUSE 


The LE.S. policy on the interpreta- 
tion of its dissemination of knowledge 
clause has been under study by the 
Committee on Procedures and Policies 
for felt that 


the objects of the Society as stated in 


some time, since Ho Was 


the LE.S. Constitution restricted the 
dissemination functions of the Society 
to knowledge of the theory and prac 


tice of iluminating engineering. Spe 
cifieally it provided that this may he 
done by publishing committee findings 
on subjects relating to the science and 
art of not re- 


strict the Society from using any other 


iumination, but does 
accomplishing its objectives. 
felt that the Se- 


netivities 


means of 
While the committer 
dissemination 


cietv's are a 


matter of pregram to be decided from 
time to time by Council, for the pres 
the 


following 
poliey statement that 
adopted by Council in February, 1947. 
After revisions by Council the dissemi- 


ent they recommended 


nation clause appreved was: 
The Hluminating Engineering Soci 
ety concerns itself with the scientific, 


technical and aesthetic aspects of illu 


mination, The first consideration in 
the Society's work shall be be nefieial 
to the public interest. Its primary re 


sponsibility im disseminating informa 


tion in edueation and in other services 


ILLUMINATING ENGINEERING 
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ver al 
muke its 


this the 
fine! 


suitable means, esp 


is to its members. 
should 
ings available by 
other 
technical 


Soctety strive to 


clally through sclentifie, profes 
orginivations aha 
other 


lighting. 


sional and 


the various eleetrieal and indus 


try groups concerned with 


Derinitions oF RECOMMENDED 
PRACTICES 


On recommendation of the Commit- 
tee on Procedures and Policies, Coun- 
cil approved the following stated deti- 


[.E.S. 


Lighting 


nitions and comparisons for 


Recommended Practices and 


Study Project Reports. 


Recommended 


mittee 


Practice 


broadly 


is 


report on the accepted 


method or methods of lighting a par 


tieular field of application. It deseribes 


the practice or techniques in general 


use and as such represents the cross 
although 
field 
a produet of time 


Sinee it 


section of knowledge which 


perhaps having the origin in 
studies, is primarily 
proven 
field of 


scribes the methods of lighting a 


experience, cover 


application it) probably ce 
num 
ber of related locations, 
A Lighting Study Project Report is a 


committee 


processes and 


report on the results of spe 


cifie field studies conducted to establish 


satisfactory method or methods of 


lighting the tasks or loena 


processes, 
consists of 


It probably 
studies oll of 


tions involved 


a series of related unit 
which go to make up the lghting of a 
particular field application, 

A Recommended Practice presupposes 
knowledge and 


ible to 


sufficient) accumulated 


particularly experience to be 
write a thorough treatment of the gen 
methods of lighting 
Study Project 


inadequate knowledge is 


erally accepted 
A Lighting 
that 


available as te 


presup 
proses 
how to selve a par 
that 


pourtially 


tieular lighting problem or previ 


ous treatments are only sutis 
factory. 
Recommended 


Lighting Study 


Practice may 


out of a Pre jeer after 
sufficient time has elapsed to allow ae- 
cumulated confirm the 


field 


solutions to 


experience to 


original studies and to allow the 


study become broadly or 


generally accepted, 

Two other reports submitted by the 
Committee on Precedures and Policies, 
also approved by Council established 
an LES. procedure for the election 
and maintenance of Sustaining Mem- 
bers, and an L.E.S. procedure for ob- 
taining American Standards Associa- 
tion approval for technical reports and 


standards. 


Comittee Reports Aprrovep 


Technical committee reports sub- 
mitted te Council and approved for 
aeceptance and publication included : 

Task Comittee on Wartime Lighting 
Practices. This committee submitted a 


report in line with its assignment to 


auLY 1949 


“Solicit, assemble and compile a_ree- 
blackouts 
and defense lighting related to World 
War Il. 


Committee on 


ord of studies on dimouts, 


The 


committee presented and Council ap- 


Davlighting. 


proved a “Recommended Practice of 
Davlighting” based on two-vear 
study. 

“Lighting of Steel Mills, Part 1 
Open Hearth,” submitted by the Com- 
mittee on Lighting Study Projects in 
Industry, was approved for publica- 
tion. 

“Guide for Outdoor Tlumination 
Part I Street Lighting In- 
and Part Il Floodlight 


submitted by the 


Tests, 
stallations; 
ing Installations,” 


Committee on Testing Procedure ot 


Iiumination Characteristics, was 
preved for publication, 
Methods ot 
and Calculation of Room Indexes, Co- 
efficients of Mainte- 
nance Factors,” a report submitted by 
the 
Practice, was approved for publica 


“Uniform Presentation 


Utilization and 


Committee on Lighting Design 


tron. 


Local Activities Conference 
for Incoming Chairmen 

A special conference for incoming 
Section 
1L.E.S. 


tric Auditorium, 


Chairmen ot 
General Elee- 
York City on 


diseusse the 


and Chapter 
held at the 
New 


Was 


was 
Jane 9, which 
many problems encountered by local 
Board of Managers in the operation of 
This 


third such conference held during the 


Sections and Chapters was the 
past few vears, the discussions having 
heen found so valuable to newly-elected 
Chairmen that annual repeats were re 
quested, 

Some thirty Chairmen and Regional 
Vice-Presidents, twelve 
Sections 


representing 


and Chapters from many 
parts of the country attended the meet- 
ing. Some of the problems discussed 


included : 


Relation of Sections and Chapters to the 
National Society Reports Voice in 
Couneil Use of Council Minutes. 


Section and Chapter Meetings. Eduea 
Programs. Use of the 
publications. Architectural competitions. 
Attendance Selection of and 


Technique of running a 


tional Society's 
subjects 
speakers, meet 
ing. Special local projects. 

Lighting Forums. Programs 
relation to the 


Residence 
for, and its 
Study Clubs, 


Section. 


Section and Chapter facilities for opera 
Handling of local budgets. “Budget 


work 


tion. 

Local 

Student 
lines. 


requirements for extension 


Representative’s activities. 
Branches. Areas and boundary 
1949-1950 Regional Conference schedules 


and programs. 


L.E.S. Membership 
quirements for election to several grades. 
Literature to 


interpretation of re 
Membership campaign. 


solicit new membership. Permanent 


Treasurers and Seeretaries. 

Selection of Section, Chapter and Na 
officers. Medallists, Fellows 
Emeritus, 


tional and 
Members 


Sustaining Membership Activities 


Some very valuable information de- 
All of the 
attending local officers, as wel! as those 
York, will re- 


eelve a complete report covering the 


veloped from this meeting 
unable to come to New 


discussions, which is expected lo elari- 
fy many problems experienced by the 
Boards of Managers. 

Members attending the 
were: 


conterence 


Capital Section —Warry Grattan, Re 


gional Vice President. 


Pennsylvania Wim. 


Robinson 


Chapter 


Section J. B. Browder, Re 
Jack Marroh. 


Willard Allphin; 


gional Viee- President ; 
Veu 
H. Goddard. 
Vew York 
O'Shea; Priscilla 
Horn; Myrtle Fahsbender, 
G. Hibben, Viee President. 


Enaland Section 


R. R. Brady, Carroll 
Presbrey: Caroline 
Director; S. 


Section 


Wichigan Section--W. A. Stannard, Te 
Vice President; L. E. Tayler, 


President. 


gional 


Cleveland Frank E. Mueller; 


Walter Sturrock. 


Section 


Section— R. Rogge; W. Me 


Connecticut 
Cormick. 
Toronto Section F. Reed; G. F. Dean; 
F. D. 
Vontreal Section A. Mendel; M. 
Jones, Regional Viee President. 


Patterson. 


Quechee Chapter—-George Watters, 
S. Schuchert, Re 


A. R. Hampsey. 


Pittshurah Section—J. 
gional View President ; 
1. ES, Staff—A. VD. 
Seeretary; C. L. Crouch, Technical Di 
rector; Ruby Redford, Production Edi 
tor; C. E. Ellis, Advertising Manager. 


Hinckley, Executive 


Cold Cathode Lighting Forum 
Held in Havana 


Leading Cuban architects, lighting 


engineers and commercial executives 
attended the first Cold Cathode Light- 
ing Forum to be held outside the U.S., 
when they met May 11 at the Sevilla- 
Biltmore Hotel in Havana. The Forum 
covered technical, production and per- 
formance phases of cold cathode light- 
ing, and ineluded exhibits of equip- 
ment of leading manufacturers in this 
field. 

The Cuban forum and exbibit is one 
of a series of such affairs staged dur- 
ing the past year in key cities of the 
United States. 
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Connecticut Section is Host 


to Northeastern Regional Meeting 


The two day conference of the North- 
eastern Region at the Bond Hotel in 
Hartford, Connecticut May 12-13, 
drew a paid registration of 130 per 
sons plus a sufficient margin of visitors 
to put the attendance at the opening 
session at 27; 148 people attended 
the reception and banquet. One attrae- 
tive and effective feature of the Hart- 
ford program was a two hour period 
devoted to an informal “Hello There” 
bull and reunion session incidental to 
the registration to which the first morn 
ing was devoted. Of course, some of 
the early-comers got this activity start- 


ed the night before 


Six technical and two general ses 
sions were crowded into a busy pro 
gram to provide a range of subject 
matter exceptionally broad for a re- 


gional meeting. Store, industrial, and 
residence lighting competed for atten 
tion and attendance in three parallel 
Thursday afternoon. A 
check showed a attendance 
of 68, 47 and 27 respectively. Friday 


a session devoted to the dis- 


spot 


sessions 


concurrent 


morning, 


eussion of fluorescent sources, equip 


ment, and material ran in parallel with 
and highway 


a& symposium on street 


lighting. A spot check showed coneur- 
rent 
be respectively 71 and 30, 


mid-session to 


The Friday 


attendance about 


afternoon symposium on school light 
ing ran without competition and drew 
an attendance of about 95 Exception 


ally attractive, comfortable and econ 
for all 


venient facilities sessions were 


provided in the Centinel Hill Hall and 


associated rooms in the store of G. Fox 


COMMITTEE members 


& Co. which turned these facilities over 
to for the occasion. 
Program 

The opening session was comprised 
of the following features: 
Walter Sturrock 


Address” by 


Introductory 


Vice-President, LES 
Address of Welcome” by RK. D. Cutler, Vice 
President, Hartford Electric Light Company 


Conference Highlights by V. J. Ouellette 


General Chairman Northeastern Regional Con 


ference 

The 
over by Chairman Myrtle Fahsbender 
of the New York Section, and a Diree 
1.E.S. “Horizons In Lighting” 
was discussed at this session by Rich- 
Electric 


general session was presided 


tor ot 


ard G. Slauer, of 
Products, Ine., Salem, Mass. 

At Parallel Session “A” on Thurs- 
dav afternoon, C. W. MeCormick, 
Holophane Co., of the New York See- 
tion substituted for Kenneth E. Estler 
of the Connecticut Chair- 
man. This featured a “Sym- 
posium on Store Lighting” comprised 


Sylvania 


Section as 


session 


of the following: 


1 Modern Store Lighting from Manage 
ment's Viewpoint” by Geore J. Kyte, G. Fox 
Company, Hartford, Conn 
Planned Interior Sales Lighting a) 
F. W. Rods onsulting engineer with Edward 
h Ashley New York City bh Wentworth 
‘otter, General Electric Company, Nela 
veland, Ohio 


At parallel Session “B,” James M. 
Shute of the New England Section was 
Chairman. This session featured “In- 
dustrial Lighting Applications” as fol- 


ows: 


1 Planned Industrial Lighting’ by James 
©. Forbes, General Electric Co., Lamp Divi- 
sion, New York City 

2 High Bay Lighting” by K. E. Estler 
substituting for Davis H. Tuck, Hollophane 
Co Ine New York City 

, Color in Industry” by L. E. Whitmoyer, 
E. I. du Pont de Nemours & Co., Inc., Phils 


delphia, Pa 

Parallel featured a 
“Residence Lighting Symposium.” 
Caroline E. Horn of the New York 
Section was Chairman. The three items 


Session “*¢ 


on the program were: 


1 Trends in Home Lighting’ by Jan Rey 
nolds, Sylvania Electric Products, Inc., New 
York City 

2 Color in the Home” by Bertha Schaefer, 
Bertha Schaefer Galleries, New York City 


; Custom Lighting in the Home’ by Thomas 
S. Kelly. Thomas Smith Kelly Lighting, New 
York City 

At the general session on Friday 


morning, G. W. Beals, Regional Vice- 
President L.E.S., was Chairman. “What 
1.E.S. is Doing for You” was discussed 
by C. L. Crouch, Technical Direetor, 
I.E.S., New York City. “LE.S. Activ- 
ities” were described and explained by 
Lee Tayler, President of 

At Parallel Session “A” on Friday 
morning Henry J. Wilson of the New 
Section Chairman. 

Discussions of Fluorescent 
Operating Equipment and 
Materials for Lighting” was presented 


England was 
“Technical 


Sources, 


as follows: 


1 mus Tube Sources" by Walter Stur 
ro k. General Electric Company, Nela Park, 
Celve 1, Ohio 
2 Ballasts and Operating Equipment” by 
Ernest H. Salter, Electrical Testing Labora 
ries, Ine New York City 

Plastics for Lighting” by C. N. Sprankle, 

Sandee Mfg Chicago, IN 


Session “B” Robert S. 


At Parallel 


responsible for the recent successful Regional Corference held by the Northeastern Region of 


LE.S. at Hartford, Conn. Front row, from left: V. J. Ouellette. Caroline E. Horn, K. E. Estler, G. W. Beals (Regional 
Vice-President) and R. O. Mills. Back row, from left: H. J. Wilson, S. F. MacLean, P. 8. Rogge, J. F. Dougherty, R. G. 
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Newhall, of the Connecticut Section 


was Chairman. A “Symposium on 
Street and Highway Lighting” was 


presented as follows: 


1. “Planned 
Hollophane Co 
for Bruce J 


Street 
New 


Jensen 


Gene Ray 
substituting 
Electric 


Lighting” by 
York City 
Public Service 


& Gas Co. of Newark, N. J 

2 “New Developments in Street Lighting 
Equipment” by Frederick M. Spaugh, General 
Electric Co., Lynn, Mass 

$ Future of Street Lighting” by Philip N 
Clerke Street Lighting Engineer, Westing 
house Corporation, Boston, Mass. substituting 
for Edgar B. Karns, of Cleveland, Ohio 


At the general session Friday after- 
noon a “Symposium on School Light- 
ing” was presented. Roger T. Waite 
of the Connecticut Seetion was Chair- 
man. The three items on the program 


were: 

1 ‘An Engineer Looks at Modern School 
Lighting” by J. L. Kilpatrick, Silvray Light 
ng, Ine New York City 

2 “An Edueator's Viewpoint on Modern 


School Lighting” by Dr. Rexford Souder, Asst 


Superintendent of Schools, Brookline, Mass 

3 Ways and Means of Achieving Better 
School Lighting” by R. D. Bradley, Day Brite 
Lighting, Ine New York City 


Highlight of the entertainment pro- 
gram was the presidential reception, 
banquet and dance given in the ball- 
Bond Hotel Thursday 
evening, and presided over by Preston 
S. Millar of the New York Section as 
Toastmaster. Guests of Honor 
President and Mrs. Lee E. Tayler. 
Guest Speaker was Austin D. Barney, 
President of the Hartford Electric 
Light Entertainment was 
provided by a very popular local male 
quartet comprised of 4 Hartford boys 
known as “The Linen Dusters.” 
features for 
the women }-hour 
sight-seeing bus trip and luncheon Fri- 
day. To accommodate maximum flexi- 
bility in individual taste, the committee 


room of the 


were 


Company. 


Special entertainment 
included a 


guests 


did not provide organized luncheons 


for either day of the session. 


COMMITTEES 

It takes a program to make a meet- 
ing, and people to work out a pro 
gram. The people officially responsible 
for the success of the Hartford Meet 
ing are listed below; all are members 
of the Connecticut section, exeept as 


noted : 


General Conference Committee Victor J 
Our t chairman Paul V Hayden. vice 
chairmar Regional Vice-President G Ww 


Beales, Estler, W. D. Gorman, 8. } 
Maclean. H. J. Wilson of the New England 
Section, Caroline E. Hern of the New York 
Se on 


Papers Committee R. G 


England Section 


Slauer of the New 
chairman 
Program Committee: MeCormick, chair 
man 

Finance Committee: E. R. Cole, 


Hotel Committee: J. F 


chairman 


Dougherty, chairman 


guLy 1949 


Rogge, chairman 


Publicity Committee: R. 8 


Entertainment Committee W. N. Warnes, 
chairman 


Registration-Reception Committee R. Mills, 


chairman Local 1.E.S. representative 


Horizons iN LIGHTING 


In speaking to the topic “Horizons 
in Lighting” Mr. Slauer defended the 
relatively wide variety of fluorescent 
lamps now being manufactured, point- 
ing out that as a general rule lamps 
are designed and manufactured in line 
with demand. He stated 
that “the goals of lamp manufacturers 
coincide directly with those of fixture 
manufacturers, distributors, and 
sumers. A study of existing lamps 
shows that each one is an attempt to 
solve a particular problem of color, 
shape, circuit simplicity, and other de- 
sirable features.” Mr. Slaner discussed 
footeandle levels three different 
approaches foot- 
candle standards, and footeandle engi- 
neering. With reference to levels, he 
considered 100 
sible future standard, pointing out that 
some such installations exist now. He 
stated that “we are drifting toward 
such levels, but we should get there by 
research and not by continued drift- 
ing,” 
fort, visual acuity, and personnel fa- 
tigue as being representative of the 


consumer 


con- 


from 


footeandle levels, 


footcandles as a pos- 


suggesting economies, eye com- 


aspects to be considered. In consider- 
ing footeandle standards, Mr. Slauer 
asked: “Why should we continue to 
crawl ahead at 5 or 10 footeandles per 
year; why not look ahead objectively 
and set up desirable standards in terms 
of considered and expected need?” He 
commented upon “footeandles” versus 
“brightness” in expressing a basic de- 
sign objective, as one of many points 
meriting further study. 


Srore LiGurine 


“The customers who 
come into department stores see only 
and, although these 
areas are very important, they com- 
prise less than half the area required 
These non sell- 


majority of 


the sales areas 


to serve the public, en 
ing areas must he well lighted also if 
the people working there are to earry 
on their work efficiently, accurately, 
and with a minimum of eye strain.” 
These were the comments of Mr. Kyte 
in discussing “Modern Store Lighting 
From the Management’s Viewpoint.” 
Mr. Kyte re-stated the fundamentals 


“When 


able to 


of good sales-area lighting ... 
we enter any area we must he 
see individual objects in the area 

with emphasis on special features that 
should be called to our attention, 

We must be able to remain within the 
feeling uncomfortable 


area without 
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because of excessive concentration, or 
depressed by lack of concentration.” 
Mr. Kyte briefly discussed the eo-ordi- 
nated application in his own store of 
flush-mounted fixtures, cove lighting, 
troffer lighting, glass and plastic lenses 
of various types, and louvers of vari- 
ous types. He demonstrated a com- 
plete cvele of the special lighting pro- 
vided in the theatre-like store audi- 
torium where the session was being 
held. 

Mr. Rode, Consulting Engineer of 
New York City in discussing “Planned 
Interior Sales Lighting,” reminded his 
audience that for the complete refur- 
bishing of a selling area in an old 
store, “the cost of the lighting fixtures 
required for the job is apt to be less 
than half the total eost of the job.” 
He listed the following factors as un- 
derlying this conclusion: cost of fix- 
tures: cost of re-wiring and hanging 
fixtures; cost of physical alterations 
necessary to accommodate new fixtures, 
such as moving air ducts and other 
piping, cutting and patching ceilings, 
ete.; and the redecoration required to 
create an environment properly suited 
to obtain maximum benefit from the 
new lighting installation, He men- 
tioned also the increment in air-condi- 
tioning load represented by the actual 
increase in kwhr per unit of area. 

In discussing the development of 
unit cost figures for estimating pur- 
poses, Mr. Rode diseounted the cubie- 
foot unit, but gave the following per- 
square-foot estimate based upon “sta- 
tistics kept on 75 postwar projects 
showing the cost that apparently ean 
be supported economically by store 
management : 


Equipment 60 to 90c sq. ft 
Oc per sq. ft 


1. Fixtures and 
2. Rewiring and 


alteration 10¢ per sq. ft 


hanging 


Sprinkler 


4. Duet alteration on relocation 12¢ per sq. ft 
5. Ceiling eutting and patching 15c per sq. ft 
Average total ranges from $1.47 to $1.77 per 
sq. ft. of selling area improved 


The foregoing figures are based upon 
a combination of fluorescent and inean- 
descent lighting to provide, 35 to 40 
footeandles on the selling counters ... 
10 footcandles of additional 
cent 


for every 
intensity, an increase of 15 
in cost may be expected, as the in- 


and re- 


per 


crease in costs of fixtures 
wiring are virtually proportional to the 
Mr. Rode em- 
phasized the necessity for flexibility 


in store lighting, characterizing a large 


increase in intensity.” 


department store as being “after all a 
stage on which the setting is continu- 
ally effective 
presentation of different merchandise,” 
and credited G. Fox & Company with 
making “the first real effort to 
bring about the development ... some 


being changed for the 
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ten years ago ... of a fixture that per- 
mits the 
from 10 footeandles to 30 footeandles 


varving lighting intensity 
without fixture or cireuit modification, 
and from any fixture concealed, adjust 
able high-intensity spotlights 

Mr. Potter diseussed “Planned In 
terior Sales Lighting” also stating em- 
phaticeally that, “there is greater need 
for the careful and therough planning 
than at 
previous time, hecause of the trend in 
levels.” Mr. Potter re 
different light 


sources and the general structural fea 


of store lighting today any 


Hlumination 


viewed the types of 


tures of different types of fixtures 
available for store lighting, He also 
reviewed the several factors essential 


in the planning of store lighting, espe 


with reference to small 
the 


ful planning of localized “appraisal 


erally 


stores, 


stressing of the care 


lighting” to suit the specine merchan 
dise on display 

Mr. Potter pointed out that the eur 
rent trend toward open or glass fronts 
makes 


small steres particularly 
important the planning of both perim 


fron 


ing and display lighting <o 


npese inte an attractive whole 


the pieture that will be seen bw the 


passer-by Special lighting for the 


wall os espe tally tn 


adding depth. He reviewed 
the 


louvera 


some of 


factors coneerning the value of 


louvered elements as 


or large 
flexibilitw in 
stores.” Mr. Potter 
A's" for guiding the 


store lighting 


“part of the pattern of 
lighting serviee for 
set forth “Three 


design of 


and t he featur 
2. Lie pares 
n she xe ne 
with speed and a re 
f ling re 
“Industry general newls about 


four times the present 


stalled ting intensity te bring it up 
know! 
to Mr 


Forbes whe spoke thout “Planned In 


to date im the light of present 


dustrial Lighting.” Carrving this 
theught further, he <a Lit we eould 
afford 10 tooteandles 15 vears ago, we 
ean well afford 40° footeandles now, 
amd its cost will represent no greater 
pereentage of overa operating east.” 
Mr. Forbes stated that there were two 
basic premises underlying the ipproach 
an ghting job To in 
prove the ippearance of shop areas as 
well as offices irems; te the 
production effiereney of personne 

In discussing the self ques 
tion as te how an relighting 
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job can be handled most quickly and 
effectively, Mr. Forbes outlined = six 
recommended lighting systems for in- 
dustry : 


plament For « high 
found: y foot 
cost with filament 
reflectors, or 


! footeandle 


bay area such as a andles 


can be provided at minimuan 


lamps in conventional industrial 


with clusters of retlector lamps 


2 -footeandles with fluorescent In low bay 
areas, such as a machine shop, footcandle 
level ix satisfactorily obtained with 85 watt 
fluorescent lamps or their equivalent) in 


watt fluereseent or slimlines 


with 40-watt Muorescent 


fine-assembly 


$0 foetcandles 
such as a plant 
mounting height 
method of 


area 
fixture 
14 feet. one 
footeandles is through the of cor 


For an 
where the ix less than 


mended obtain 


ne 
tinueus rows of twolamp s0-watt fluorescent 
ndu ial fixtures spaced from to 12 feet 
apart 

th wet fuorescent 


machine shop handling 


where the fixture mounting 


rs tal part 
height ix greater than 14 feet, the use of two 
lamy wa fuerescent industrial fixtures 
mounted ontinueus rows from 10 ¢ 
att is recommended for a foot andle 
vel 
feat th wereury and nf 
mined. high ing area such a ' 
! hop for larg achinery with a fix 
tur mounting heiuht feet or 
nstalla of ' ntrating retleetecs lter 
ately ising and filament lamp. 
ended te prowide ighting in the 
f and rang 
faotean red 
term aster 
and ast ne 
r ask grid system u 
aw f twolamp 40-watt fluorescent fixture 
twe direction < is recommended 
In the foregoing, the 30 footeandle 


classification is understood to embrace 
the from 20 to Ww footeandles; 
the 50-footeandle classification to em 
the range from 40 to 60-toot 
and the SO-footeandle classi 


range 


brace 
candles; 
fieation to bracket the range trom Ho 
to 100-footeandles 


Hion-Bay Ligutine 


In diseussing “high-hay lighting,” 
Mr. Estler spoke in place of Mr. Davis 
H. Tuck who was unable to be present. 
Emphasizing the fact that there is a 
distinet difference in the technique and 
equipment which should be emploved 
lighting as compared 


for high-bay 


with low lighting, he stated that 


hav 
“ineandescent and mereuryv, or com 
binetion of these, are ideal zht sources 
for high-bav lighting heenuse reflector 
equipment ean be designed toe give the 


required concentrating distribution 


the AH-9 3000-watt mereury has no 
application in high-bay lighting, for 
two AH-12 1000-watt mereury lamps 


will produce more footeandle at the 
level in high-hay 
mercury lamp.” 
In diseussing the relative merits of 
Mr. Estler 
preferred open units as being more 


With 


working job than 


one 


open versus closed units, 


efficient overall. reference to 


the matter of design caleulation of 
lighting intensity, as compared with 
the average of effective light deliv- 
ered at working levels under “in serv- 
ice” conditions, Mr. Estler 
that “the factor of effective light de 
livered to the working from 
high-bay sourees is something like 
0.13 and detinitely not the factor 0.70 


used.” 


stated 


level 


whieh has been se commonly 
He listed 14 possible conditions which 
could intervene to reduce the actual 
iNlumination the 
laying particular 
stress upon the “interception factor” 


level of far below 


calculated level, 
where large machines, piles of mate 
rial, personnel, or the work itself may 
completely sereen a large share of 
the theoretically available light from 
the actual point of work 


Mr. Estler 


common Vagueness of 


the all-too 
“in 


specifications for the level ef illumi 


eriticized 


service” 


nation te be provided on an installa 


tion, st sting the general adoption 


of a speeitic requirement for “in serv 
ice” values to be 
atter 
prevent close and careless price bid- 
the 


when 


determined — six 


months initial installation “te 


ders from interpreting term to 


mean performance initially 
placed in service and turned over to 


the customer.” 


Conor is 


Industry.” 
Mr. Whitmoyver emphasized the need 


In diseussing “Color in 
for a co-ordinated educational effort 
in selling to industry and commerce 
the practical and economic value ot 
proper color application along with 
He pointed 
out that “one of the principal hurdles 


in human nature tt 


proper light application, 
encountered les 
selt hecause, on the basis ot personal 
each person Is a color expert, 
and seldom do two amateur opinions 
of the same thing agree.” He empha 
the facet that while the design 
and installation of an effective light 


sized 


ing drop necessarily “involves a lot 
of engineering, it is definitely not an 
exact sclence beeause it involves pre 
vision for seeing and this im turn in 
volves people, and people have many 
different and contlieting concepts. Mr. 
Whitmover remind his 
audience that “although the physicist 
approaches color in the terms of pri 


went on to 


mary red, green and blue, the colorist 
different red, a different 
while the psycholo- 
thinks about blue, 
black that 


trom a practical of view, care 


considers a 
green and vellow; 
red, 


uist vreen, 


vellow, and white,” and 
ful and competent planning is neces 
illustrated 


restau 


sarv. He diseussed and 


eolor schemes ranging trom 


ILLUMINATING ENGINEERING 


rants to machine shops and textile 
mills. 


Resipence 


“Proper lighting at the entrance 
door puts a smile on the house and 
helps to make it a home,” Miss Rey- 
nolds told her audience in diseussing 
“Trends in Home Lighting.” She 
spoke emphatically of the need for 
coordination of lighting and decora 
tion in the home, suggesting the ap- 
propriate use of both ineandescent 
and fluorescent sources and fixtures, 
the fluorescent particularly for linear 
effects. 

“Television is here to stay, and 
hence the proper lighting for its full 
enjoyment is important . desirable 
to keep a secondary light in the room 
preterably at 
the opposite end of the room and 


to reduce contrast 
directly behind the viewers ... impor 
tant that there be no light source in 
no bright 
light directly on the sereen, and no 


the direct line of vision ... 


reflected light from the sereen,” said 
Miss Reynolds, “don't just buy a good 
television set and install it; surround 
ings are important ... but keep them 
simple.” 
Color.—“Very few people think they 
know anything about color; still fewer 
do know about color; but we ean be 
sure the more they work with color 
the more surprises they will get—not 
all of them pleasant,” aceording to 
Miss Sehaefer. In diseussing “Color 
in the Home,” she emphasized archi- 
tecture, lighting, and decoration as 
being especially closely inter-related 
in the home; further, that “... the 
selection of lamps and lighting are 
more critically important in the home 
where the emphasis is on esthetics 
rather than funetionalism as in com- 
mercial and industrial installations. 
Consideration must be given not only 
to the intensity and the method of 
application of light, but to color as 
well, to achieve full appreciation of 
such important elements as fabries, 
skin tones, and wallpaper composi- 
tion 

Miss Schaefer said further that “a 
color scheme, to hold up, must be con 
sidered in terms of its lighting. A 
good lighting plan not only will show 
the colors in their sense but will pre 
serve rather than destroy the values 
of the colors. The type of lighting 
that flattens out a room plan, flooding 
it evenly with light and destroving 
shadows and high lights, destroys at 
the same time the color effect.” 

Whereas others spoke of end re 
sults, Mr. Kelly, in talking about 
“Custom Lighting in the Home,” de 


suLy 1949 


seribed the techniques used to obtain 
the results. With some paintings and 
sculptures and the aid of five spot 
lights, he demonstrated that the di- 
rection of lighting is just as impor- 
tant as the intensity for such objects, 
and showed that light from more 
than a single source is required to 
bring out the third dimension of a 
sculpture. He 
samples of recessed units and lens 


piece of showed 
combinations for ceiling installation 
in the home. 


SOURCES 


Of the various gaseous tube sources, 
Mr. Sturrock chose to discuss fluores 
eent and mereury vapor lamps “... be- 
eause the past vear has brought un- 
usual developments both fields.” 
As representative samples of the de 
velopments, he cited the H-1 400-watt 
lamp and the H-5 250-watt lamp, used 
for general industrial lighting and 
also for “black light” effeets. In gen- 
eral, the new mercury lamps were re- 
ported to have larger diameters and 
new designs of inner are tubes, ean 
be operated at lower temperatures 
and in any position, have a longer 
life and a greater lumen output, as 
well as a greater survival rate. 

As for fluorescent lamps, Mr. Stur- 
rock mentioned four categories: small 
or miniature sizes; intermediate 
sizes; long lamps, up to 6 or 8 feet 
in length; special shapes, such as 
“cireline” ete. He mentioned size, 
shape, color and intensity as being 
the points of major interest. In eom- 
paring Krypton gas with the Argon 
gas currently widely used, Mr. Stur- 
rock stated that the use of Argon is 
being continued in established stand 
ard styles of fluorescent lamps to 
avoid changes in ballast ete. which 
would tend to introduce complications 
in applieation. He pointed out, how- 
ever, that Krypton is being used in 
the newer lamps, such as the 25- and 
S5-watt sizes, with improved operat- 
ing results. 


AUNILIARY EQuirpMENT 


In speaking about “Ballasts and 
Operating Equipment,” Mr. Salter ex- 
plained the theory of fluorescent lamp 
operation and diseussed the necessity 
for starters. He also showed by means 
of slides how ballast design effects 
the lumen output per watt. He dis- 
cussed the rise in temperature of 
various ballast parts caused, for ex- 
ample, by the operation of only one 
lamp of a two-lamp fixture 

Mr. Salter emphasized the necessity 
of considering the problem of heat 
dissipation in the planning of light- 
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ing installations, explaining that heat 
ean be dissipated effectively by three 
(1) convection, by venting 
(2) conduction, by 


methods: 
for air currents; 
assuring good contact between ballast 
and fixture frame; (3) radiation, by 
providing adequate surface areas. He 
mentioned the inereasing complexity 
of the heat dissipation problem being 
brought about by the increasing tend- 
ency to mount fixtures at the ceiling, 
and especially with reference to fix- 
tures recessed into the ceiling. 
PLASTICS 

“Plastics for Lighting” were dis- 
cussed by Mr. Sprankle, who pointed 
out that this relatively new industry 
still has many problems to be solved 
and much experience yet to be gained, 
In general terms, he described the 
different thermoplastics currently be- 
ing manufactured for one purpose or 
another, and stated that the “ideal 
plastie” for lighting applications 
would not cost more than 2e to 350¢ 
per pound, would have a_ coefficient 
of linear expansion approaching that 
of metals; wouid have unlimited col- 
orability and color stability; would 
be self-extinguishing or at least slow- 
burning; and would have other de- 
sirable qualities. Mr. Sprankle said 
that the nearest approach to this ideal 
now is methyl methaerylate (of which 
“Lucite” is an example) at about 75e 
a pound, but that for economic and 
other reasons polystyrene is the most 
commonly used. He mentioned that 
injection molding and compression 
molding are the common methods of 
forming plastie shapes, but that the 
extrusion process is the latest prom- 
ising technique. 
Street LIGHTING 
Planning. Whereas commercial, in- 
dustrial, and sports lighting appliea- 
tions may range up to 200 footeandles, 
and special jobs up to 1000) foot- 
candles or so, Gene Ray of the Hollo- 
phane Company, Ine., New York City, 
stated that “the. street lighting engi- 
neer faces a problem which usually 
starts at a high of perhaps 3 foot- 
candles and goes from there down,” 
He pointed out that proper street 
lighting is a matter of obtaining 
proper discernment of objects, and 
is directly affeeted by many local 
conditions entirely outside the control 
of the lighting application engineer, 

Mr. Ray emphasized the necessity 
for freedom from glare, which ean be 
obtained from controlled shielding 
and by regulation of mounting heig it, 
stated that glare is a dozen times 
greater at a 10-foot mounting height 
than at 20 feet. He pointed out also 
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that the matter of pavement bright 
ness is a neglected but very important 
factor in effective street lighting ap 
plication design, and that this in its 
extremity involves consideration and 
planning of the materials used for 
street surfaces, 


Equipment. In describing new de- 


velopments in street lighting equip 
ment, Mr. Spaugh pointed out that 
satisfactory street lighting would be 
economically impossible if it were not 
for the development and use of re- 
flectors, refractors, ete. to direct light 
to points where needed and to reduce 
its wastage on areas where it is not 
wanted. He emphasized the element 
of pavement brightness to reveal ob 
jects by silhouette as being “the only 
economical way of accomplishing ef- 
fective street lighting, since it is eco 
nomically unfeasible to provide suffi 
cient flood lighting to reveal objects 
by direct illumination.” 

The use of the 
lamp in a_ horizontal 
street-lighting purposes was deseribed 
by Mr. Spaugh 
a controlling electromagnet is mounted 
above the are tube, the magnetic field 


long-are mereury 


pesition for 


In such installations, 


of which aets to repel the are down- 
ward thus hold it in the center 
of the lamp tube. For ideal control 
of the operation of street lamps, Mr. 
Spaugh mentioned the use of a photo 
cell device to provide localized group 
or individual control on the basis of 
the for light, the 
time of day 


need rather than 


Future 


essentially all existing street lighting 


“On the basis of ‘adequacy,’ 


is obsolete and eligible for replace 
ment or modernization,” according to 
Mr. Clerke, theugh the 


installations may have been ‘adequate’ 


“even older 


when originally installed.” Ino em 
phasizing the public 
street lichting, Mr 
Winston Churchill's 


Statement “never in 


Importance of 
Clerke paralleled 
famous wartime 
human conflict 


have so owed so much to so 
with the 
traftie 


ean so many 


mans 
few” 
phase ot 


statement “for no 
aceident prevention 
be indebted for so much 
a cost.” In 


this statement he quoted statistics: 


for so small support of 


1. In 1947. w 7 ‘ obile 
registered he 1 States. ther was a 
tota f fa raft dent which 
2 were at nig 
2. In 1941, peak ar of traffic fata a 
dent some i “ registered the 
tr i States. a « for a tetal of some 
au fatal traff ‘ fer f hich 2 


The average overall ecvonor some 
$40,000 per traff deat? taking int account 
all factors, such as t lica ts 


preperty damage. et 
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accidents 


of fatal traffic 
10 per cent of the 


4 Sixty per cent 


eceur at night when only 


traffi 


is moving 


On this basis, Mr. Clerke stated em- 
phatieally that “proper street light 
ing ean be sold as an investment and 
not as an operating cost.” He ealled 
also to the recently an- 
nounced fact that in the United 
States during 1948 some $1,342,973,- 
000 were collected as taxes on auto 


attention 


mobile fuel representing some 30 bil- 
lion gallons. He raised the question 
of the proportion of these funds ae- 
tually being used for street and high- 
development, and urged that 
more effective efforts be made to 
eause the expenditure of an appro- 
priate proportion of such funds for 
adequate street and highway lighting. 


way 


Scnoot LIGuTinG 


Engineer's Mr. Kilpat- 
rick, in speaking to his topie “An 
Engineer Looks at Modern Lighting,” 
approached the problem pretty much 
from «a quantitative point of 
He pointed out that by 1953 there 
will be 6%. million more pupils in 
publie than in 1949, and 
ealled for constructive and aggressive 
action to assure proper consideration 


View point. 


view. 


schools 


of lighting requirements incidental to 
the design construction of the 
new school facilities that will be re- 
quired, 


and 


Mr. Kilpatrick mentioned the im- 
portance also of improving existing 
school facilities, especially with ref- 
the matter of 
lighting. He emphasized that, “hav- 
ing reached the position where ade- 
levels of 


erence to classroom 


footeandles ean be 
efficiently from 
quite appropriate 
serious attention and 


quate 
supplied available 
equipment, if is 


that more and 


study be given to light eontrol and 
“brightness engineering.” Mr. Kil- 
patrick commented upon the con- 


fusion and adverse effeets which arise 
from a wide divergence of individual 
interpretations of good lighting prac 
tice, and urged that 
all concerned this situation should be 


for the good of 


Educator's Viewpoint In speaking 


to the topie “An Edueator’s View- 
point on Modern Sehool Lighting,” 
Dr. Souder specifically urged that 


lighting must be sold as a 


‘package’ embracing the entire class 


room environment in terms of benefit 
to the user, rather than being sold as 
fixtures, lumens, or footeandles 

we are concerned with both the quan- 
tity and the quality of light, and 
should be just as careful to avoid too 
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much as too little, especially in the 
re-lighting of old buildings. We 
should hear more about the control 
and use of daylight. ... There is not 
enough school money currently avail- 
able to solve the lighting problem 
even when the problem is recognized, 
therefore it becomes necessary to re- 
duce the complexity and cost.” Dr. 
Souder expressed a strong personal 
preference for totally indirect light- 
simple 


ing, and a strong desire for a 
unobtrusive fixture which is simple 
and easy to maintain.” He expressed 
the hope that the “fluorescent lamp 
could be developed along the lines of 
the silver bowl lamp, 
which should simplify the fixture and 
its maintenance,” 


incandescent 


Dr. Souder commented strongly on 
the customer confusion which results 
from the divergent and often confliet- 
ing recommendations received from 
different persons or companies repre- 
the lighting industry. He 
pointed out that, “with 90 per cent 
of the schogls in the United States 
more than 10 years old, 50 per cent 
of them more than 20 years old, the 
problem of school re-lighting is an ex- 
tensive one which well merits the best 
thoughts of the lighting profession as 
well as the school authorities.” 


senting 


and Means. In discussing 
“Ways and Means of Achieving Bet- 
ter School Lighting” Mr. Bradley sug- 
gested that the confusion 
about which the two preceding speak- 
ers had complained, could be avoided 


Ways 


most otf 


by a general adherence to the basic 
principles set forth the Recom- 
mended Practices. This was reeom- 


mended as being to the benefit of all 
concerned in spite of minor individual 
differences of opinion. 

Mr. Bradley strongly 
that “the I.E.S. should further imple- 
ment the Reeommended Practices by 
developing procedures for the practi- 


suggested 


eal application of the good ideas rep- 
resented, for example, in the Ameri- 
ean Standard Practice for School 
Lighting. Further, for example 
just what is to be told to the public 
about fluorescent versus incandescent 
lighting or other points of confliet in 
individual or promotional opinion ?” 

Mr. Bradley laid great stress on the 
need for simplicity in maintenance 
requirements of lighting fixtures, and 
described in detail an extensive school 
lighting application that has been 
made in Denver, Colorado, school sys- 
tem as a part of a general rehabilita- 
tion program. He presented a series 
predicting 


of graphs designed for 


maintenance costs of lighting fixtures. 
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Great Lakes Region Meets at Rochester 


The Great Lakes Region held a 
two-day Technical Conference at the 
Hotel Sheraton in Rochester, N. Y. 
May 23-24. The formal registration 
for Rochester Conference was 94 men 
and 14 women, with loeal guests and 
Visitors bringing the gross attendance 
up to approximately 190. 

At the opening general session, Re- 
gional Vice-President, W. A. Stan- 
nard, called attention to the member- 
ship growth in the region — from 989 
in October, 1948 to 1,180 in April, 
1949 as representing the steadily in- 
creasing interest in the field of illu- 
mination and in the activities of the 
Society. He paid tribute to the value 
of the support given to the work of 
the Society by its sustaining mem- 
bers, and urged that a wider effort be 
made through the various 
and chapters to increase the roster of 
sustaining members by extending the 
opportunity for participation to 
qualified candidates. 

Both Mr. Stannard and President 
Tayler laid stress again on the im- 
portance of local state registration as 
professional engineers for all Society 
members having engineering qualifi- 
Sections and Chapters were 
urged to keep this matter active 
locally. In his exposition of the 
seope and nature of Society organi- 
zation and activities, President Tay- 
ler urged that “we not get into the 
habit of talking too much to our- 
selves with its growing pains of 
activity, IES boundaries cross many 
other fields where mutual knowledge 
and understanding would be highly 
advantageous ... the need for the dis- 
semination of dependable information 
is greater than 
President Tayler urged a broader and 
more effective use of the wide range 
available, 


sections 


eations, 


now ever before.” 


of Society publications 
ranging from Committee Reports and 
recommended practices to the monthly 
ILLUMINATING ENGINEERING.  Presi- 
dent Tayler encouraged local section 
and chapter members to cooperate in 
broadening the rendered by 
ILLUMINATING ENGINEERING by re- 
porting interesting and outstanding 
local lighting installations. President 
Tayler urged that continuing efforts 
be made to promote the establishment 
ilumination 


service 


of qualified courses in 
subjects at more of the recognized en- 


gineering colleges. 


PrRoGRAM 


The Conference program at Roches- 
ter was composed of morning and af- 
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ternoon sessions on both days. The 
social program included an informal 
group luncheon the first day, spevial 
activities for visiting women guests, 
and came to a climax with the Presi- 
dent’s reception, banquet and dance 
Monday evening, May 23, with B. A. 
Thomas of the Western New York 
Section acting as toastmaster for an 
informal entertainment program. A 
very small number of persons stayed 
over for the third day in Rochester to 
take advantage of industrial inspection 
trips offered by the local committee. 

W. J. Wilford of the Ohio Valley 
Section presided over the first teehni- 
eal session, Monday morning, for the 
following program : 


1. “Opening of the Conference,” L. C, 
Twichell, General Chairman of the Re 
gional Conference. 

of the 
L.E.S. 


President” by 
Regional Vice 


2. “Introduction 
W. A. Stannard, 
President. 

3. “Illumination Levels” by H. L. Logan 
of the Holophane Co., Ine., New York, 
N. ¥. 

4. “Design Aspects of Louveral!” by 
Wentworth M. Potter of the General 
Llectrie Co, Cleveland, Ohio. 


The Monday afternoon session was 
under the chairmanship of T. S. Har- 
mon of the Central New York Chap- 
ter, and included the following: 


1. “Color Control Demonstration” by R. 
Gillespie Williams of the Color Control 
Corporation, New York, N. Y. 

2. “The American Standard Practice tor 
School Lighting, Its Preparation, Use 
and Value” by Russell C. Putnam, Case 
Institute of Technology, Cleveland, Ohio. 
3. “Ultra-High Speed Photography and 
Light Sourees” by Dr. Brian O'Brian of 
the University of Rochester, Rochester, 

4. “Daylight Brightness Control in Class 
rooms” by Henry L. Blatner, Architect 
of Albany, N. Y. 


Chairman of the Tuesday morning 
was W. H. Kahler of the 
The four items on 


session 
Cleveland Section. 
the program were: 


1. “Lighting for Safety and for Traffic 
Control” by H. L. Osborne, Traffie Engi 
neer for the City of Buffalo, N. Y. 

2. “Musele Tension as an Index of 
Visual Effort” by Professor M. E. Bit 
terman, Cornell University, Ithaca, N. Y. 
3. “Performance of Fluorescent Lamps 
on Leading Power Factor Circuits” by 
R. N. Thayer and A. Brownell of the 
Lamp Development Laboratory, General 
Electrie Co., Cleveland, Ohio. 
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4. “Lighting a Sports Arena” by L. T. 
Kirwin, Electrical Engineer with A. M. 
Kinney Associates, Cincinnati, Ohio. 

“Planned Lighting” was the theme 
of the concluding session Tuesday af- 
ternoon, under the chairmanship of 
L. R. Nall of the Michigan Section. 
The first of the seven items of pro- 
gram was contributed by the Roches- 
ter Section, the other six being pre- 
sented by personnel of the Michigan 
Section. The program: 


1. “Planned Lighting in Rochester” by 
Vincent Mitchell of the Rochester Gas & 
Eleectrie Corp., Rochester, N. Y. 

2. “The 
Action” by 
Edison Co. 
3. “New Methods of Serving and Light 
ing of Used Car and Parking Lots” by 
Fred Ready of the Detroit Edison Co. 
4. “Redesigning of All Factors Con 
tributing to Classroom Lighting” by 
Leslie D. Lyon of the Consumers Power 
Co., Jackson, Michigan. 

5. “The Last Word in Ladies’ Apparel 
Store Lighting” by Herbert J. Miller of 
the Detroit Edison Co. 

6. “Application of Ultra Violet Light 
Sources to a New Market” presented by 
Hugh Archer of the Detroit Edison Co. 
in the absence of Robert Bandfield of 
the same company. 

7. “Light and Color in Utility Substa 
tion” by L. E. Mueller of the Detroit 
Edison Co. 


Planned Lighting Program in 
Robert Frank of the Detroit 


COMMITTEE PERSONNEL 
The people responsible for the sue- 

cess of the Rochester Conference were : 

General Chairman: Lester Twichell, 
Rochester Chapter. 

Secretary: Donald Vineent, 
New York Chapter. 

Treasurer: Norman Kridel, Rochester 
Chapter. 

Program: T. D. Wakefield (Chair- 
man), Franklin Detwiler, Cleveland 
Section; William Lampinen, Central 
New York Chapter; Ralph Eng- 
houser, Ohio Valley Section; Leslie 
Lyon, Michigan Robert 
Jordon, Henry Osborne and Fred 
Vanderlinde, Rochester Chapter. 

Registration: Walter Parkes (Chair- 
man), Harold Baumer and George 
Butler, Rochester Chapter. 

Decorations: Earl Miller (Chairman), 
Hugh Crowley, Paul Hank and 
Walter Erskine, Rochester Chapter. 

Publicity: Ray  Siedle 
Donald Erskine, 
Homer Locke, 
Rochester Chapter. 

Hotel: Fred Schmidt (Chairman), 
William Barclay, Vincent Mitchell, 
Carl Pollack, and Edward Zdenek, 
Rochester Chapter. 


Central 


Section; 


(Chairman), 
John Gienger, 


and Floyd Owen, 
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Entertainment: Harold Linder (Chair- 
man), David Carroll, Russell Ran- 
kin, Frank Schmidt, and George 
Spillane, Rochester Chapter. 

Local William Bennett, 
Rochester Chapter. 

Ladies: Miss Melrose Franklin, Mrs 
William Bennett, Mrs. Homer Locke, 
Mrs. Walter Parkes, Mrs. Ray 


Siedle, Rochester Chapter. 


Attendance: 


ILLUMINATION LEVELS 
undertake to 


predict or to specify illumination levels 


kind ot 


Logan did not 


with reference to anv given 
task, but spoke in general terms, re 
viewing “something of what is being 


the who are studying 


the problem oft 


done by many 


illumination levels.” 
He pointed out that all presently avail 


able methods for determining desirable 


levels of illumination for any given 
complexity of task are “only visual 
pertormanet methods and do not take 
into account other Important tactors, 
such as personnel eomfort.” Mr 
Logan showed eurves illustrating the 
conflicting results and the irreconeili 
bility of the three principal present 
methods (the Moon and Spencer 
“Dalos”; the Luckiesh threshold-ot 
visibility method; and the Weston 


a function of size of detail of 
task and comparison of task with back 
Mr the 


“some dav 


met 


ground) expressed 


hope that 


wan 


the differing re 


sults from these three different meth 
ods ean be resolved inte one composite 
practical method.” He demonstrated 


the use of the Holophane “Caleulux,” 


whieh is a cireular slide rule type ot 
ealeulator based on the Weston meth 
od. In diseussion, George Ainsworth 


of New York commented upon the faet 
and effect of the S-te-1 change in di 


ameter of the tris of the human eve 


in adjusting from darkness to light, a 
@4-to-l change in area and hence in 
the amount of light passing through 
the iris. Mr. Ainsworth suggested a 
range of from 100 to 200 footeandles 
as “an effective range for comfortable 
and efficient use under conditions sim 
ulating a davlight skv light.” 


LoUVERALI 
“Louverall is the most rapidly grow 
ing method of lighting application,” 
according to Wentworth M. Potter 
In disenssing the 
tailx, Mr 


digest of his 


ouveral!l design de 
Potter gave something of a 
Part Il ot 
issue of 


paper, which 


appears in the June 
NATING ENGINEERING. En 


phasizing its 


vee of flexibility 


*h wh dew? and capa 
bility of providing high foots indle 
levels with only erate brightness, 
Mr. Potter sees “a tremendous future 


for louverall, net 1 
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complete ceiling but also in sections 
according to design requirement 

not as a panacea but as a new resort 
to be integrated with other illuminat- 
ing equipment to produce the desired 


results on any given job ... it offers 
great future potential for thoughtful 
application.” Mr. Potter took issue 


with the statement made in an article 
on “Fallaey of the Louverall Ceiling” 
published in the March issue of ILLv- 
MINATING ENGINEERING. This precipi- 
tated an extended and animated infor- 
continued until 
(For subject, 
recent 


mal discussion which 


well after the session. 
see pages 381-84 of the 


IE.) 


June 


issue of 


CoxnTRoL 


Color effeets, and the methods and 
for their production and 
control, and 
strated by R. Gillespie Williams. Em- 


equipment 
were deseribed demon- 
phasizing the point that there is no 
“simple white light,” he 
the 


pertance of proper balance of colors 


such thing as 


diseussed and demonstrated 


n bringing out a true visual picture, 
especially in such Instances as in space 
lighting and merchandise display light 
ing. Through the use of 3-dimensional 
objects, living models, on which heht 


Was projected varying intensities 
in two or more directions simultaneous 
Iv from banks of white, red, green and 
blue lights, Mr. Williams demonstrated 
what he estimated to be some 500 dif- 

many times that 
effects. All of the 


sources were under the control of 


ferent colors and 


number otf color 


light 


a ially developed electronic con- 


trol machine through which any de 


sired individual color or color combi 
nation could be varied at will by turn- 
ing a dial in much the same fashion as 
one would tune a radio set. The device 
enabled color effects to be adjusted at 
will, arranged in preset sequences, and 
either changed or accurately repeated 
at the will of the operator by noting 
the dial settings. 

One of the equipments demonstrated 


spotlight containing 


was special 

white, red, green and blue lamps, the 
output ot which eould he so blended 
and varied through the use of the 


electronic control device as to provide 
<ome 500 hues of light in the form of 
a directional beam without the need of 
changing any gelatins or color filters 


LIGHTING 


The background and = cur- 
rent “The American 
Standard Practice tor School Lighting” 
was discussed by Professor R. C. Put 
Institute of Technology, 


the 


history, 


significance of 


nam, Case 


who was a member of 
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School Lighting Committee and the 
American Standards Association Com- 
mittee preparing the 1948 edition. Pro- 
fessor Putnam pointed out that the 
evolution of this important publica- 
tion started back in 1918 with the is- 
suance of the first I.E.S. school light- 
ing code. By 1923, the American 
Standards Association had taken up 
the matter and initiated cooperative 
efforts toward the development of an 
American standard practice, an activ- 
ity in whieh I.E.S. has been continu- 
ously active. Putnam ex- 
plained that whereas the 1948 edition 
was technically a revision of the 1938 


Protessor 


edition, it actually had been complete- 
ly re-written and enlarged to embrace 
the newest concepts and equipment, 
and that its significance lay in the fact 
that it represented an up-to-date meet- 
the 
neersh, educators, the medical profes- 


ing of minds of architects, engi- 
sion, the ophthalmologists and others 
vitally interested in the all-important 
topie of effective school lighting. Pro- 
fessor Putnam emphasized the value 
of the 1948 
guide for school architects, 
and administrators in the 
dollar rehabilitation program eurrent- 


edition as “a practical 
educators, 
ten billion 
lv facing American schools.” 


PHorograrny 


In discussing “Ultra-high-speed pho- 
tography and light sources,” Dr. Brian 
O'Brian described and demonstrated a 
new type of high-speed motion picture 
camera and explained its application 
to the study of such ultra-high-speed 
events as flash and spark light sources. 
The camera operates about a million 
times faster than the standard motion 
picture camera— so fast in fact that a 
two-ftoot strip of film from it will pro- 
film for an 
projection at 


vide, after 
hour’s motion 
standard projector speed. The device 


what 


processing, 
pieture 
is the outgrowth of was devel- 
oped originally as a “streak eamera,” 
a sort ot optical oscilograph for the 
study of certain spark light sources. 
The camera is capable of making 
ten million exposures per second and 
was rated by Dr. O'Brian as being 
much too fast for the study of so slow 
a phenomenon as a lightning stroke. 
The fast shutter action required by the 
camera is provided by two parallel 
aluminum wires 0.0025 inch in diame- 
ter; the 5,000 
through each of these wires instantane- 
to be drawn to- 


passage ot amperes 


enuses them 
mutual attraction at an ac- 


gether by 
million times 


shutter. 


celeration of about a 
fast action for any 
Such a high-speed camera requires an 


exceedingly high intensity of iliumina 


gravity 
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tion, stated by Dr. O'Brian to be some 
200° million lumens representing 
about 5,000 HP—obtained through the 
use of a type FP 524 lamp operated 
at 4,000 Volts. 


DayLicut IN CLASskOoMS 


The architectural and structural 
means of accomplishing “daylight 
brightness control in classrooms” with 
reference to a new Grammar School 
building at Clarksville, N. Y. were de- 
scribed by Mr. Henry L. Blatner. The 
two especially interesting features of 
the project were (a) the departure 
from prosaic established design and 
(b) the educational methods used in 
“selling” a noneonventional design to 
the town’s people upon whose vote de- 
pended the funds for the project. The 
classrooms are arranged in tandem in 
a single story structure so oriented as 
to place the large clear-glass window- 
walls to the North (in spite of the pre- 
vailing custom of easterly orientation) 
with the interconnecting corridor along 
the south side. Classrooms are larger 
than normal, being 28 x 30 feet. On the 
outside of the building along the north 
side above the windows a wooden 
louver-type sky sereen reduces sky- 
glare in the rooms. The wall from this 
louver to the roof is glass block which 
redirects the entering daylight upward 
against an upward sloping ceiling. 
Additional daylight enters through 
clear glass windows along the top of 
the south wall between the roof of 
the corridor and the roof of the elass- 
room, also protected from direct sun- 
light by a louver-type sereen. 
Supplemental electric lighting is pro 
vided by individual louvered flash 
units. The building cost was quoted by 
Mr. Blatner as being $14.33 per sq. ft., 
compared with costs ranging from 
$18.00 to $25.00 per sq. ft. for the 
conventional type of school building. 
The project was “sold” to the voters 
through a series of informal meetings 
held in homes and elsewhere through- 
out the community under the auspices 
of the School Board and addressed by 
Attendance at these 
meetings was kept low, about 20 per- 
sons, to provide plenty of opportunity 
for informality and individual diseus- 
sion. The program was highly effee- 
tive. 


the architect. 


Licut ror Trarric Sarery 

Buffalo has under way a street light- 
ing modernization program the ulti- 
mate objective of which is to replace 
all of the old-style pedestal units which 
“illuminate buildings, porches, shrub- 
bery, and everything but roadways,” 
according to Mr. H. L. Osborne, in 


discussing “Lighting for Safety and 
Traftie Control.” It is planned that 
conversion will be made to pendant- 
type units hung from arms which 
will place them over the pavement and 
at a height of about 25 feet. Mr. Os- 
borne reported that a survey of Buf- 
falo’s 650 miles of street showed that 
SO per cent of all traffic fatalities oc- 
eurred on just 72 of those miles. He 
stated that the lighting rehabilitation 
program has been planned accordingly, 
stating further than “Buffalo now has 
more than 8S miles of good I.E.S.- 
recommended street lighting and no 
fatalities or even serious injuries have 
oceurred in that area. ... Proper street 
lighting is as much a part of street 
and highway development as are 
drains, fire hydrants, or even the pave- 
ment itself.” 


Ligut Versus Human Errort 


In discussing “Musele Tension as an 
Index of Visual Effort,” Professor M. 
E. Bitterman gave an informal prog- 
ress report covering the preliminary 
result of a Navy research project eur- 
rently underway at Cornel! University. 
The project. represents the psychol- 
ogist’s approach to the question of 
illumination levels with relation to the 
efficiency of human beings perform- 
ing different kinds ef tasks. The es- 
sence of Professor Bitterman’s experi- 
mental procedure is as follows: test 
subjects are male students ranging 
from 20 to 28 years of age, having 
vision “normal or corrected to nor- 
mal.” Each subject undergoes the 
test procedure for 4 one-hour periods 
per week for two successive weeks. 
Under test, each subje t. “with elec- 
trodes pasted all over him” sits in an 
electrically shielded room under 
“homogeneous lighting conditions,” and 
views a paper passing across an aper- 
ture at normal reading range at a 
speed which requires the subject to 
make and record a decision every two 
seconds as to whether or not type- 
written characters successively appear- 
ing on the moving paper are “same” 
or “different.” The electrical impulses 
set up in the subject’s muscular tissues 
by these actions are noted and recorded 
by observers. So far, these test cycles 
are being run alternately under illumi- 
nation levels of 6 footeandles and 18 
footceandles, from ineandescent sources. 
Professor Bitterman in evaluating pre- 
liminary data, stated that there was 
good correlation between illumination 
levels under homogeneous conditions 
and the human energy used for seeing. 
Out of the averages of the ten sub- 
jects, a marked difference was shown 
in the nervous muscular tension from 


the 18 footeandle level as compared 
with the 6 footeandle level. The pro- 
tracted discussion which followed Pro- 
fessor Bitterman’s talk indicated both 
the encouraging results obtained from 
his work, as well as the limitations it 
was felt existed in the number of 
points investigated and the lack of 
investigation of footeandle levels found 
in present practice, Dr. Bitterman 
assured the audience that the work 
would continue and more comprehen- 
sive results would be fortheoming. 


FLUORESCENT Lamp PERFORMANCE 

Mr. R. N. Thayer presented the 
Brownell-Thayer paper “Performance 
of Fluorescent Lamps on Leading- 
Power-Factor Circuits.” He pointed 
out that the popular twin-lamp unit 
fixture for 40-watt and 85/100-watt 
fluorescent lamps commonly uses a 
twin circuit which puts one of the 
lamps on a leading power factor and 
the other lamp on a lagging power 
factor circuit, the combination giving 
the reduction in evelie flicker, and 
overall power factor “to unity,” which 
makes the unit popular. Mr. Thayer 
pointed out that the importance of 
this topie lay in the facts that “fluores- 
cent lamp performance is critically de- 


pendent upon ballast design... certain 
differences of performance of lamps 
appear to be inherent on these two 
circuits, and so are not subject to the 
ballast designer's choice, lamps on lead 
cireuits generally start more slowly 
than on lags; shift less im current 
wattage and light output, with fluctua- 
tions in supply voltage; stay operative 
on lower values of supply voltage, or 
on momentary dips; warm up to full 
light output faster; and start under 
more adverse conditions of supply 
voltage and ambient temperature.” 
Therefore, he recommended that “to 
obtain the quality and performance 
built into a fluorescent lamp by its 
manufacturer, the ballast designer and 
manufacturer must be particularly 
careful on lead cireuits to meet ballast 
design recommendations which the 
lamp manufacturer is best able to 


determine. 


Sports LIGHTinG 


“The Lighting of the Court Cinein- 
nati Garden, and Indoor Sports 
Arena,” was described by Mr. L. T. 
Kirwin. The building is 325 x 287 
feet, 90 feet high from floor to roof, 
accommodates a 200 x 85 foot activ- 
ities arena and viewing stands contain- 
ing seats for 12,000 persons. There is 
an associated parking lot accommodat- 
ing some 2,400 cars. The building was 
designed to accommodate activities 
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ranging from a boxing match to a full- 
sized cireus and required lighting facil- 
ities accordingly. Because of the size 
of the total load (some 450 hp) and 
the distribution distances involved, the 
the building is 
4S80-volt 
terminate on 


lighting in served 
through five 
which 
where the voltage is stepped down to 
the 120/208-volt three-phase four-wire 


phase feeders 


local load filters 


system. The design intensity for main- 
tained illumination over the main 200 
x SO foot arena area is 75 footeandles. 
This is achieved by the use of 3-unit 
clusters suspended to a level of 30 feet 
the floor and 1000-watt 
lamps; provision is made for the use 
of 1500-watt lamps. 
made for the use of 
75-foot 


erreuses 


above using 
Provision also Is 
luminaires at the 
activities as 
the additional 
ground current. The lighting intensity 


level for such 


which require 
provided in corridors, stairways, and 
undeveloped storage areas averages 5 
and 
footeandles; in 
toilet rooms, 10 For 
stage lighting and effects, 
provision is made for Klieglights and 
high-intensity The 
provides for a flexibility in the ar 
rangement of lighting for special ae- 


footeandles; in dressing 


backstage 


rooms 
areas, 15 
footcandles. 
theatrical 


spotlights. design 


tivities; for example, the provision of 
a lighting level in the boxing ring in 
In the 650,- 
00 square feet adjacent parking lot, 
a total of 46 1500-watt floodlights 
mounted on twelve 45-foot poles pro- 


excess of 250 footeandles 


vide a caleulated average intensity of 
one footeandle. 


PLANNED LIGHTING 


The final session of the Rochester 
Conference was devoted to the subject 
“Planned Lighting,” featuring a 
sentation of six items by personnel of 
the Michigan the 
eral title “The Lighting 
Workshop.” 


In the maxim, “All for one and one 


pre- 


ander 
Michigan 


Section gen- 


for all,” lies the root of the phenome 


nal suecess of planned lighting effort 
in Rochester. According to Mr. Vin 
cent Mitchell, « xeeptionally fine eo 


operation has heen developed in 
Rochester among all parties concerned 
in the matter of proper lighting, in 
the 


wholesaler, the 


eluding electrical contractor, the 


architect, the customer, 
The Roches- 
the 


ples of the growing 


and the power company. 


ter experience represents one of 
outstanding exar 
consciousness of interdependence among 
the 


trical industry, a 


autonomous elements of the elec 


matter of broad sig 


nificance and importance 


Introducing the Michigan Section 


group of items, Mr. Robert Frank de 
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seribed “the planned lighting pro- 
gram in action” in his territory. He, 
too, brought out the importance of full 
fledged cooperation of the several ele- 
ments of the industry, ranging from 
the architect with his designed plans, 
through the power company with its 
facilities for plans and suggestions, 
and the electrical for 
the planning as well as the installa- 
tion. Mr. Frank emphasized the 
“landslide action” wherein one good 
lighting job done in a well chosen 
area serves as a nucleus and stimulant 


contractor also 


for others. 

Mr. Fred Ready reported that as a 
result of the floodlighting of Briggs 
Stadium and the introduction of night 
baseball in Detroit, the com- 
pany received numerous requests for 
the lighting of parking lots in the 
area. Study of this problem served to 
foeus the facet that the 
power company’s long standing rule 
against the mounting of both metering 
and lighting equipment on its poles 
had a tendeney to result in expensive 
and otherwise unsatisfactory floodlight- 
ing installations. Protracted study of 
the problem in conference with eus- 
tomers, electrical and 
maintenance personnel resulted in a 


power 


attention on 


contractors, 


change in power company policy. Un- 
der the new policy, the company will 
install a pole up te 35 feet in height 
including a 96-inch clock and 
service connection, free of charge. Or- 
dinarily the lighting fixture would be 
approximately 24 feet above ground 
level, requiring a 35-foot The 
contractor then will install his equip- 
limitations 
company 


arm 


pole. 
ment, governed by certain 
designed to enable 
personnel to climb the pole at any 
Power com- 


power 


time free of obstruction. 
pany's service is brought in 7 inches 
from the top of the pole; the crossarm 
is mounted 3 feet below this to allow 
for personnel to work at the 
units are spaced on the 
around 


reom 
service loops; 
erossarm to allow clearance 
the pole at all times; the service en- 
trance then continues on down the pole 
cabinet about 5 
the 
switching equipment and 


to a meter mounted 
teet 
through the 
time clock and back up to the flood 
lights. For a nominal fee, the power 
company will periodically clean flood- 
light reflectors and replace lamps. As 
a result of the activity stimulated by 
this new Mr. 
Ready, a one 
used-car lot provides from 50 to 75 


above ground line, goes 


according to 
installation at 


pol ity, 


recent 


footeandles, 

In discussing “the redesigning of all 
factors contributing to classroom light- 
Mr. L. D. Lyon deseribed the 


ing,” 


situation in a city of some 10,000 
population involving some 17 school 
buildings. He described the coopera- 
tive work done incidental to the transi- 
tion of a typical classroom from an 
installation of 6 opal-glass units giv- 
ing from 5 to 8 footeandles on the 
desk and from 2 to 3 on the porch to 
a modern system. The new system 
utilizes 21 fluorescent units in the 
average standard classroom, three rows 
of six plus one in each row at right 
angles at the end of the row to light 
the board. This system is designed to 
give and maintain level of about 40 
footeandles at the center of the room 
and from 2S to 30 at the side, after 
several months of operation. The aver- 
age cost of some $600 per room ap- 
plied to the entire city, represented a 
cost of some $250,000. In May, the 
voters of this city approved a $4,000,- 
000 school modernization project in- 
eluding the re-lighting plus another 
$150,000 for other modernization re- 
quirements. 

The re-lighting of a retail shop deal- 
ing in women’s apparel was described 
by Mr. H. J. Miller in discussing his 
topic “The Last Word in Ladies’ Ap- 
parel Store Lighting.” A general il- 
lumination of some 85 footeandles for 
the 2,600 square feet of floor area is 
provided through a louverall ceiling 
utilizing slimline fluorescent lamps. A 
three-foot cavity the louverall 
was painted black by the architect's 
specification to hide pipes and other 
unsightly items; the effect is a slightly 
bluish cast to the ceiling light. Accent 
lighting for merchandise is obtained 

swivelier 
fluorescent 
made 


above 


through a combination of 
units and flush 
panel unit. Extensive 
of mirrors, shadow boxes, and display 
niches. Reflectors were not used over 
the slimline ceiling lights. 


ceiling 


use Was 


Ultraviolet beginning to 
play an important part in the lighting 
and utility industry, at least in Detroit, 
according to Mr. Hugh Archer of The 
Detroit Edison Co., who presented Mr. 
Robert Bandfield’s paper in Mr. Band- 
field’s Mr. Archer reviewed 
the rather extensive work that has 
been done on this subject in the com- 
pany’s laboratories. He pointed out 
that “during the war years, ultraviolet 


energy is 


absence. 


energy played an important part in 
many applications for product protec- 
tion, and in some cases for air sanita- 
tion. Further, that in the post-war pe- 
riod many new and useful applications 
of this energy have been made, and 
undoubtedly many more will be de- 
veloped in the future.” Typifying in- 
dustrial installations, Mr. Archer de- 
seribed an ultraviolet installation made 
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by a food packer to reduce practically 
to the vanishing point what had been 
a costly loss from mold of imported 
olives. Mr. Archer discussed other in- 
stallations and also deseribed and dem- 
onstrated an accurate and effective in- 
strument developed in his company 
laboratory for the defection and eali- 
brated indication of the intensity of 
ultraviolet irradiation to which either 
product or personnel may be exposed 
at any location or under any condition. 

The importance and practical value 
of “Light and Color in Utility Substa- 
tions” were discussed at some length 
and illustrated by Mr. L. E. Mueller. 
Supplemented by “before” and “after” 
pictures, Mr. Mueller demonstrated 
how good lighting in power plants 
could very effectively improve both the 
and the operating efficiency 
and accuracy of personnel. This is a 
long neglected field. 


|.LOCAL MEETINGS J 


CLEVELAND SECTION 


morale 


Extension meetings outside of home 
cities have provided extraordinarily 
successful programs for a number of 
Sections and Chapters. Such a field 
trip to Youngstown, Ohio was a fea- 
ture of a recent Cleveland Section pro- 
gram, in which 97 members formed a 
motoreade to the steel city for an in- 
spection tour of the Youngstown Sheet 
and Tube Company. Speaker at the 
dinner meeting following the inspec- 
tion was John Saunders, sales execu- 
tive of General Fireproofing Co., who 
spoke on “Light Reflecting Office 
Equipment.” 

Apparently encouraged by the sue- 
cess of their inspection trip in April, 
the Cleveland Section again planned 
a field tour to inspect the new all- 
weather approach lighting system at 
the Cleveland Airport on May 10. 
Planned as a joint meeting with the 
Society of American Military Engi- 
neers, the trip included a dinner meet- 
ing at the Airport’s Skyway Restau- 
rant, during which W. A. Pennow, 
airport lighting specialist with the 
Westinghouse Electric Corp., spoke. 

In order to inspect the effects of the 
new approach lighting system as the 
pilots themselves see it, arrangements 
had been made with the American Air- 
lines to bring to the meeting a Con- 
vair Flagship with full crew, for a 30- 
minute inspection trip over the air- 
port and Greater Cleveland. Some 130 
members and guests attended. 

The new all-weather approach light- 
ing system at Cleveland, paired with 
similar ones at Newark and New York, 
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establishes the first leg of an all-weath- 
er airway. Flights between Cleveland 
and the New York area are now oper- 
ating over this airway. 


ConNecticuT SECTION 


Another exceptional field trip  or- 
ganized as an I.E.S. meeting was the 
inspection of submarine lighting held 
April 28 by the Connecticut Chapter. 
Arrangements were made with the U. 
S. Navy Submarine Base at New Lon- 
don, Connecticut for a seven-hour pro- 
gram which included complete inspec- 
tion of a Navy submarine, dinner at 
the famous Wagon Wheel, with a wel- 
come by Capt. T. L. Wilmon of the 
Sub Base; inspection of the Medical 
Research Vision Laboratories; and a 
talk by Lt-Commander Deans Farns- 
worth on “Advances in Color and Ilu- 
mination Conditioning.” The program 
was an outstanding success, both in its 
interest to lighting people, and in the 
opportunity afforded for an inspection 
available under no other auspices. 
Some 175 members of the Connecticut, 
New York, and New England Sections 
made the trip. 


PirrsspurRGH SECTION 


A day out was taken by most Pitts- 
burgh Section members recently for 
an inspection trip to Irwin, Pa., to 
visit the factory of the Pittsburgh Re- 
fleetor Co. there. Busloads left Pitts- 
burgh at 11:15 in the morning, and 
returned late in the afternoon. The 
Section had organized the entire caval- 
cade, including luncheon for the group 
at the Jacktown Hotel in Irwin. 


New York SecTION 

New York City’s international air- 
port “Idlewild” was also the object of 
an I.E.S. inspection trip when See- 
tion members toured this famous field 
on May 19, as part of its regular 
May meeting. Chartered coaches were 
arranged to take members to the field, 
where the party was conducted in air- 
port buses over the entire field to in- 
spect the many outstanding lighting 
installations in service there. 

A dinner meeting at the Dobbs 
House Restaurant located in the ultra- 
modern Airport Terminal Building, 
was also a feature of the meeting. 
Speaker was John M. Kyle, Chief En- 
gineer of the Port of New York Au- 
thority, who spoke on “Lighting of 
Airports.” 


CHIcAGoO SECTION 


Still another outstanding inspection 
trip was the I.E.S. Tour to the Uni- 
versity of Illinois, arranged by the 
Chicago Section on May 6. This too 
was an all-day affair, attended by 110 
students and Chicago Section mem- 
bers. Buses left Chicago for Cham- 
paign, Illinois at 10 in the morning, 
returning at midnight after an ex- 
traordinarily interesting program at 
the University. 

In addition to a complete inspection 
of the Illinois campus and new Elec- 
trical Engineering Building, the pro- 
gram included demonstrations and 
talks in the University’s new Lighting 
Demonstration Room, Photometric 
Laboratory, and Lighting Research 
Laboratory. Dinner was enjoyed at 


CLEVELAND SECTION, I.E.8. and The Society of American Military Engineers 

enjoyed a plane ride as part of their May 10th joint meeting at Cleveland Airport. 

The purpose of the meeting was to inspect the new All-Weather Approach Light- 
ing System, the newest aid to bad weather flying. 
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the Illini Club at the University, fol- 
lowing which Glenn 
of the Chic: 
University of Lllinois a check for $500 


for the two Hlumination Scholarships 


Chairman 


ro Section, presented the 


for the next vear 


SOUTHERN CALIFORNIA SECTION 


One of the largest meetings ever 
held on the west coast 
May 4 by the School Lighting Com 
mittee of the Southern California Sec- 


direction of T. A. 


was conducted 


tion, under the 
Esling, the 
Close to 300 people attended, 

Devoted 
ing, and in particular as recommended 
LES Standard 


School 


committee’s Chairman. 


exelusively to school light- 


by the American 
Practice of 


gram Was presented in two parts and 


Lighting, the pro 
in panels under the four general head 


ings contained in the School Lighting 


Practice. A very comprehensive treat- 


ment was given the subject at each 


panel, by leading speakers from the 

elucational, architectural, medical and 

lighting fields. 
Part I of the 


general review of the School Lighting 


progr im covered a 


Practice, including: 


(a) General Conditions; Sehool Tasks; 
Quantity and Quality of Hlumination, 
discussed by J. W. Howard, General 
Eleetrie Co 
h Natural Lighting; General, Nat 
ural Lighting Controls, diseussed by 
Foster K. Sampson, Eleetrical and Tl 
luminating Engineer. 

Artificial Lighting, General Light 
ing Svstemes; Chalkboards; Special 
Lighting Requirements, " Ralph 


Crump, 


CHICAGO SECTION Chairman, 


TELECAST 


Glenn B. Boyd (right) 
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Economie of School 


General, Cost Analysis, Main 


(dl The Factors 
Lighting: 
tenance, bw F. J 


Edison Co. 


Rohring, California 


Part Il of the program featured an 
open forum discussion of school light- 
ing with a special panel discussion 
group led by Henry Wright, architect, 
Kistner, Curtis Wright; Ralph 
Crump of the University of California 
and Los Angeles; J. W. Howard; A, 
I. Benedict, San Diego Gas and Elee- 
trie F. J. Rohring, Southern 
California Edison Co.; Arthur <A, 
Knoll, Business Manager of the Long 
Beach Foster K. Sampson, 
Consulting Engineer; Dr. Edward TI. 


Goodlaw, President of the Los Angeles 


Schools; 


County Association of Optometrists; 
Dr. Warren Wilson, President of the 
Los Angeles Society of Ophthalmol- 
ogy: Bruce Hawk, Coordinator of 
Special Service, Los Angeles County 
Schools; E. R. C. Billenbeek, 
Angeles Board of Edueation; 
Herbert Fitield, Architect for the San 
Diego City Schools. 

The Section was fortunate in having 


Los 


and 


very distinguished representation from 
each of the participating fields. Reeog- 
nized leaders in their respective pro- 
fessions took part in the panel disens- 
sions. Questions were directed speetti 
eally to members of the panel and 
such was the interest developed that it 
was finally necessary to close the meet- 


still 


and 


g with many uncov- 


Many 


versial phases were brought up for dis- 


questions 


ered Interesting eontre 


eussion, sometimes as many as three 


or tour members ot the panel con- 


tributing te one argument 


recently presented a 

check for $500 to the University of Illinois to be added to a $2500 Scholarship 

Fund previously donated by the Section. Receiving the check is Prof. William 

L. Everitt (center), head of the Electrical Engineering Department. At left is 

Prof. J. O. Kraehenbuehl, advisor to the newly-formed LE.S. Student Branch at 
the Univ. of Illinois. 


Such a committee-sponsored meeting 
could well initiate a pattern for future 
meetings of the open forum type. The 
meeting was considered in the South- 
one of 
and 


ern California Section to be 
their 
by the other professional people at- 


tending, a most instructive project. 


most successful meetings, 


Uran CHaprer 


A joint meeting of the Utah Chap- 
ter of LES. and the Intermountain 
Electric Association was recently held 
in Salt Lake City, with unusual sue- 
cess. Held as a luncheon 
the Newhouse Hotel, the meeting fea- 
“New Developments Light- 
ing,” by Charles R. Long, Pacifie 
Coast District Engineer for the West- 
inghouse Electric Corp. 


meeting at 


tured 


OREGON See TION 


Another joint meeting, ot especial 
interest to and architects, 
was planned by the Oregon Seetion 
recently, under the joint auspices of 
L.E.S. and the Portland Electrie Club. 
The featured “Funetional 
Lighting for the Heme,” by Miss 
Myrtle Fahsbender of Westinghouse 
Electric Corp., Bloomfield, N. J., who 
is also one of the Directors of the na- 
tional LE.S 


decorators 


program 


GBORGIA SECTION 

The Georgia L.E.S. has 
sponsored the formation of a Residence 
Lighting Forum in Atlanta, which is 
now operating successfully as part of 


Section of 


the Georgia Section’s several projects, 
The new Forum's first organizational 
meeting held on March 18, with 
Miss Ruth Morris of the Georgia Pow- 
er Co., acting as temporary chairman. 
Some 44 
organization 


was 


members and guests of the 


new met for dinner, to 
presentation of the purpose 
and Forum. About 42 
applications for membership were re- 
forthwith, 
mailed in after the 
the meeting, committees were appointed 


hear a 
aims of the 


lnere 


During 


ceived with several 


meeting. 


tor nominating permanent officers and 
establishing for the Atlanta 
Residence Lighting Forum, and plans 
Forum’s future 


$v-Laws 


announced for the 
meetings. 
Subsequent held by the 
Atlanta Forum included a joint meet 
ing with the Georgia Section in April, 


meetings 


featuring “Good Home Lighting for 
Any Income” by Edith Buehholtz, 
home hghting consultant with the 


Westinghouse Lamp Division, Bloom- 
field, N. J., and a meeting in May on 
“The Use of Glass in Home Lighting,” 
by J. H. Murrah, architectural light- 
ing specialist of the Georgia Power 
Co, 
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SOUTHERN CALIFORNIA School Lighting Panel, conducted by the Section’s 
School Lighting Committee. Left to right: Herbert Fifield, Architect, San Diego 
City Schools; A. I. Benedict; General Electric Co., San Diego; E. R. C. Billerbeck, 
Los Angeles Board of Education; Henry Wright, Chairman Advisory Committee, 
School House Planning; Jack Rohring, Southern California Edison Co.; Bruce 
Hawk, Coordinator, Special Service, Los Angeles County Schools; Dr. Warren 
Wilson, ophthalmologist; T. A. Esling, Chairman of the Southern California Sec- 


tion’s School Lighting Committee; 


Ralph Crump, U.C.L.A.; Arthur Shildroth, 


Pasadena Schools; J. W. Howard, General Electric Co.; Arthur Knoll, President, 
National Association of School Business Managers, Long Beach; Dr. E. I. Good- 


law, optometrist; 


MicHiGAN Seevion 


Another Residence Lighting Forum 
started this year, is functioning sue- 
cessfuly in conjunction with the opera- 
tion of the Michigan Section. Headed 
by Mary Taepke of Detroit Edison, as 
Chairman, the Forum has now held 
five excellent meetings, with an aver- 
age attendance of some 60 people per 
meeting. Starting with a first meeting 
in November, the Michigan Residence 
Lighting Forum has featured programs 
on “Traditional Design” by Bruce 
Bradshaw, prominent Detroit decora- 
tor; “Study Conditions in the Home” 
by Mary Webber of General Electric 
Co., Cleveland; “The Four Degrees of 
Residential Lighting,” by Edith Buch- 
holtz of Westinghouse Lamp Division, 
Bloomfield, N. J.; “Round Table Dis- 
eussion on the House of Charm,” led 
by Anthony Fodell of the Madison 
Electric Co., Detroit and Chairman 
Taepke and a home lighting skit en- 
acted by local talent within the Forum; 
and “Light Sources Used in the Home,” 
by Ted Brown of the General Electric 
Co., Cleveland, followed by an indoor 


pienic. 
Twin Crry Section 


Vice - Presi- 
guest of 


Midwestern Regional 
dent Edwin J. Lauth 
honor at the Annual Spring Dinner 
Dance held recently by the Twin City 
Section at the St. Paul University 
Club. Carl T. Bremicker, Past-Chair- 
man of the Twin City pre- 
Toastmaster. 


was 


Section 
sided as Speeches were 
short and to the point, though noth 
ing further, short 
could have added to the suecess of the 


even speeches, 


1949 


Foster Sampson, Consulting Engineer. 


Photo by Hawthorne. 


party, acknowledged by all to be ter- 
rifie. Notables at the head table in- 
cluded Joseph Kvalsten, retiring 
Chairman of the Section; Robert H. 
Hamilton, Chairman-Elect; and their 
ladies, Helen Kvalsten, Laura Brem- 
icker and Josephine Hamilton, 


CORNHUSKER CHAPTER 


and 
most successful, held 
by LE.S. groups vear after vear, have 
been the quarterly Lighting Confer- 
ences sponsored by the Cornhusker 


Some of the most ambitious, 


local meetings 


Chapter and the lowa Section. Each 
meeting, held for a number of years 
considered the most 
important conference to be held in 
that territory. Attendance is invari- 
ably large; groups travel from several 


now, has been 


states to attend; the programs attain 
Regional Conference importance. 

The most recent one was held April 
22 in Sioux City and constituted a 
full day and evening program featur- 
ing major speakers in lighting devel- 
opment. 

C. R. Traey was General Chairman 
of the Conference, which was organ- 
ized along Regional meeting lines 
with responsible chairmen and com- 
mittee The was 
planned under the direction of M. B. 
Mendenhall, Chairman. Social activ- 
ities, which included mass attendance 
at a ball game at Soos Park was under 
the direction of J. J. Bertsch. E. J. 
Pardun had charge of the Reveption 
Committee; M. W. Casler and R. W. 
Murphy the Hotel Committee; M. W. 
Torrey and H. V. Haviland in charge 
of Publicity; and E. J. Pardun, Hn- 
bert Palmer, Jr.. Mark E. Lee and H. 
V. Haviland, handled the Inspection 
Tour which was part of the program. 


projects, program 


The program attracted an extensive 
local press and was honored with the 
presence of the Mayor of Sioux City, 
Dan J. delivered the 
opening address. 

Speakers participating in the Spring 
Lighting Conference of the Cornhusker 


Conley, who 


Chapter included ; 


George C. Mittauer, Chapter Chairman. 


Benjamin S. Benson, Benjamin Electric 
Manufacturing Co., Des Plaines, Il. 

Fred E. 
Edwin F. 


Guth, Vice-President of the 
Guth Co., St. Louis, Mo. 
Morrow, Vice-President of Curtis 
Chicago, Ill. 


G. T. 
Lighting Ine., 
(. I. Brady, Manager Commercial Engi 
Sylvania Eleetrie Products 
Mass. 


neering, 
Ine., Salem, 


In addition to the excellent technical 


papers, the Conference program = in- 


GEORGIA SECTION establishes Residence Lighting Forum. Shown here is the 
group of 44 members and guests attending a special organizational meeting on 
March 18, to establish the Forum's officers, By-Laws and future program. 
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TWIN CITY 


luminairies Carl T. 

Bremicker, Past Chairman, Edwin 

Lauth, Regional V-P, and J. Kvalsten, 

retiring Chairman, at dinner honoring 
V-P Lauth. 


eluded an inspection tour of outstand- 
installations; 
ball 


a social hour reception for all 


commercial lighting 


ing 
the 
game; 
delegates at the Martin Hotel; and an 
Some 150 


Moines vs Sioux City 


evening banquet and dance 
local members and guests participated 


Onw Stvupext Braxeu 
The Charter for the second ITllami- 
nating Engineering Society Student 


Branch was presented to this group at 
the University of Cineinnati April 29, 
by the Great Lakes Regional Vice 
President W. A. Stanrard. A special 
meeting and banquet was held for the 
occasion, 

The program, which 
by 18 Ohio Valley 
and 19 students and faculty members 
the Student 
Building on the University of Cinein- 
nati Campus. The Ohio Valley Chair- 
man, William J. Wilfert, 
toastmaster and introduced Mr 
President of the 

(ssociation who 
the 


was attended 


Seetion members 


Was presented at Union 


acted as 
Edwin 
Knauft, Cineinnati 
EFleetrical 


the group on 


addressed 
suhiecet of 
and Industry.” 

Regional \ 
in his 
the histery of the 


e-President Stannard, 


presentation address, outlined 


LES 


aceon plishn ents 


and its aims 
the 


students of 


through 


that the 


and 
vears. Hle urged 
group take an active in- 
the Soei- 


this embrve 


terest and participation in 
ety’s affairs and projects 
Dean C. A. Joerger of the 


of Engineering, University of 


College 
Cineimn- 
nati, weleomed the infant 
and 


group to the 


campus vulvised them to eontinue 


their initial enthusiasn nh aceon plish 
ing the aims and ideals of the Soriety 
He was sustained in his remarks by R. 
J. Dickason of the Electrical Depart 
ment, Faculty Adviser of the 


branch. Mr. Dickason 


the developn ent of 


student 
also outlined 
the student or- 
ganization 


The Charter wa< accepted by R. A. 
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Jenkins, who is Chairman of the new- 
lv-formed group 

Much of the development of this 
new student branch can be credited to 
J. A. Kristoet of the Ohio Valley See 
tion who was instrumental in orgamz- 
ing the students and urging their mak- 
ing application for a charter. The en- 
the Ohio Valley 
interested in fur- 


tire membership of 
Section is extremely 
thering the development of this second 
Student Branch, and have already of 
fered their assistance in successfully 
accomplishing any projects which they 
mav assume 


MILWAUKEE CHAPTER 


special 
Milwau- 


19, the first of such meetings 


A lhehting conference of 


consequence was featured in 
kee May 
to be sponsored annually by the Mil- 
150 
members in the midwest area attended 


the all-day 


waukee Chapter. Some 


A series of very valuable sym- 


posiums on various phases of lighting 
were featured in the program, with 
speakers of national prominence, Ciuest 
of honor at the Milwaukee Conference 


L.E.S. Lee E. Tayler, 


who addressed the luncheon session. 


was President 


Significant technical subjects were 


presented on the program. Beginning 
ats 


well 


1) in the morning and continuing 


into the evening the Conference 


program featured : 


Opening Discussion Session —R. R. 
Knoerr, Chairman, Milwaukee Chapter. 
“What's New in Light Sources,” by Carl 
Jensen, Westinghouse Electrie Corp. 


“How Do We Make These New Sources 


Work—Trouble Shooting,” by Charles 
L. Amick, General Eleectrie Co., Nela 
Park 


Luncheon Session—lI. L. Illing, Toast 
master. 

“LES. Today and Tomorrow,” by L. E. 
Tayler, President of 
Store Lighting 
by Kenneth C. Welch, Grand 
Store Equipment Co. 


Design,” 
Rapids 


“Problems in 


“New Concepts in School Lighting,” by 
Carl J Allen, General Eleetrie Co., 
Nela Park, Cleveland, Ohio, 
“Correlation of Brightness Ratios and 
Decoration,” by W. A. Kahler of West 
inghouse Eleetrie Corp., Cleveland, and 
J. M. Meacham, Sherwin-Williams Co. 
“Where Do We Go From Here,” by I. 
L. Illing, Wiseonsin Eleetrie Power Co., 
Milwaukee, Wisconsin. 

Outstanding event in the evening 
program Was a trip to the Blatz Brew- 
ing Co. Hospitality Room. Lighting 
in this unusual room is one of its out- 
standing features, exceptional in com- 
fort and original design and is con- 
sidered to be one of the most modern 
installations in the midwest. The main 
dining room is lighted with an indirect 
cove of gold colored lamps. The cen- 
ter of the high 
architecturally designed indirect light- 
ing, the color of which may be varied 


ceilinzged room has 


OHIO VALLEY Student Branch receives I.E.S. Charter at special meeting and 
banquet held at the University of Cincinnati. Participating were: (Seated left 
to right) H. C. Blackburn, Vice-Chairman, Ohio Valley Section; W. J. Wilfert, 
Chairman, Ohio Valley; W. A. Stannard, Regional V-P; Edwin Knauft, President, 


Cincinnati Electrical Assn. 


(Standing) J. F. Voelker, Manager, Ohio Valley Sec- 


tion; R. J. Dickason, Faculty Advisor; R. A. Jenkins, Chairman, Student Branch; 

N. L. Weckstein, Secretary, Student Branch; R. W. Brown, Secretary, Ohio Valley 

Section; Dean C. A. Joerger; R. Champlin, Treasurer, Student Branch; J. A. 
Kristof, Ohio Valley Section. 
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MILWAUKEE Lighting Conference sponsored May 19 by the Milwaukee Chapter 
of L.E.S. featured prominent speakers in a full-day of technical sessions. Speakers’ 
table at the Blatz Hospitality Room is shown at left. At right, some of the 150 
LE.S. members participating included R. W. Staud, Past-President of the Society, 
E. Aik, Chairman of the Reception Committee, and L. E. Tayler, I.E.8. President. 


by switching in different colors of 
fluorescent lamps. 

A featured speaker at the evening 
session of the Milwaukee Conference, 
not listed in the technical program was 
a “Balkan official” (A. A. Engelhard 
who m.c.’d the proceedings) who gave 
his version of “What I Think of Illu- 
minating Engineering.” While the 
Balkan’s whiskers were more distingué 
than his very U.S.A. tie, his presenta- 
tion was greatly appreciated. 

All sessions, however, proceeded on 
a clock-iike schedule, a popular fea- 
ture. Chairman for the morning ses- 
sion was F. Ilgner, Bureru of Elee- 
tric Service, City of Milwaukee, and 
for the afternoon session, J. C. Staff, 
Jr., Staff Electric Co. 

Local members heading the verious 


planning committees were: For the 


program E. H. Grieb, Wauwatosa, 
Wisconsin, C. N. Laupp, Wisconsin 
Electric Power Corp. The Registra- 
tion Committee was under the diree- 
tion of T. H. Markworth, General 
Electric Supply, as Chairman and E. 
M. Reid, Milwaukee. Planning and 
promotion of the conference was 
handled by E. H. Aik, Daylight and 
Duplexalite, Milwaukee, as Chairman, 
and A. J. Von Burg, Wisconsin Power 
and Light Co., Kammerer, 
Wisconsin Public Serviee Co., of 
Wausan, C. Lagemann, Wisconsin Pub- 
lic Service of Green Bay, T. H. Mark- 
worth, General Electrie Supply, J. 
Peterson, Graybar, Milwaukee, Ed. 
Davis, Westinghouse Electrie Supply, 
H. Grosh, Westinghouse Electric 
Corp., and Willis Murphy, consultant 
of Milwaukee. 


George 


ABOUT 


Effective June 1, Frank E. Brown 
became a representative of the Day- 
Brite Lighting, Ine. in the states of 
Connecticut and Rhode Island, ae- 
eording to a recent announcement. 
Formerly Merchandising Manager for 
the Globe Lighting Products Co., 
Brooklyn, N. Y., Mr. Brown entered 
the lighting industry in 1938 when he 
joined the General Electric Co, Con- 
struction Materials Division. He is 
an active member of the New York 
Section of LE.S., serving on a num- 
ber of local committees. 


William L. Lane, manager of the 
industrial sales department of Sears 
Roebuck Co. for 27 years, has joined 
the Lamp Division of Westinghouse 
Electric Corp., as a special sales rep- 
resentative, with headquarters in Chi- 


eago. 
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PEOPLE 


George V. Ellis, formerly with the 
General Electric Co. offices at Birming- 
ham, Alabama, has been named head 
of the new South Central Sales Dis- 
trict recently established by General 
Electric to serve the states of Missis- 
sippi, southeastern Louisiana, eastern 
Arkansas western Tennessee. 
Headquarters of the new district will 
be in Memphis, Tenn. 

Also appointed to a sales district 
management is Robert V. Corning, 
who will head the Ohio Valley Sales 
District of General Electrie, in Cincin- 
nati, Ohio. Mr. Corning is being trans- 
ferred from the company’s Lamp De- 
partment at Nela Park. 

Douglas B. Clark 
pointed by General Electric Co. to 
head the new district to be known as 
the Florida Sales District, with head- 


has been ap- 
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The new 
direction 
and the 


quarters in Tampa, Florida. 
district under Mr. Clark's 
will include all of Florida 
southeastern tip of Georgia. 


E. W. Gutelius has been named to 
direct advertising and sales promotion 
for the lamp and fixture divisions of 
Sylvania Electrie Products Ine., it was 
recently announced. He will be in 
charge of all promotional activities 
covering incandescent and fluorescent 
lamps, and fluorescent lighting fixtures 
and auxiliary parts. Formerly assist- 
ant sales promotional manager for the 
lamp department of the General Elee- 
trie Co., Mr. Gutelius has had wide 
experience in this field. 


From a recent report on Local Ae- 
tivities from L. L. Holladay. Member 
Emeritus, it is interesting to note that 
even in his retirement this eminent 
member is continuing his service to 
LE.S. Dr. Holladay, now retired from 
General Electric Lighting Research 
Laboratories is I.E.S. Local Represen- 
tative for Charlottesville, Virginia. 
His continuing work in this area in- 
cludes the encouragement of new mem- 
berships in I.E.S. of a number of 
prominent professional men in Vir- 
ginia, activity with the University of 
Virginia in the Society's interests, con- 
tact with the engineering and 
professional societies, and intial steps 
in the organization of an amalgamated 
engineering group with the university 
and neighboring towns of the Pied- 
mont section of Virginia. 


loeal 


New Educational Center 
Planned for Pittsburgh 


Construction has begun on a new 
and building to house the 
Westinghouse Educational Center. Lo- 
cated on a 10-acre plot at Brinton 
Road, East Pittsburgh, the three-story 
structure will face the Ardmore Boule- 
interchange of the new Penn- 
Lincoln Parkway. It is planned to 
provide facilities for all advanced edu- 


modern 


vard 


cational programs carried on by the 
Westinghouse Electric Corporation. A. 
C. Monteith, president of the Westing- 
Educational Center and 
president of the company, reported 
that the building contract provides for 
within nine 
that the new 
meet an urgent need for 
adequate educational facilities 
and will house the activities of the 
evening graduate study program now 
being carried out in cooperation with 
the University of Pittsburgh, as well 
as those of the Westinghouse graduate 
student training course. 


house vice- 


substantial completion 


months. He indicated 
Center will 


more 
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distin- 


Preston S. Millar 


One of 


the Society's most 
guished members has been jost to it in 
the Preston 8S. 
Millar. Mr 
founders of the Illuminating En- 
a Charter Men ber, 


death on June 17 of 
Millar was one of the ae- 
tive 


rineering Somety, 


and in 1913 its eighth President. The 
Society's highest honers have been 
awarded to Mr. Millar in reeognition 
of over forty vears of invaluable serv- 
ice to its aims. In 1945 he was elected 
a Fellow of LES. and in the same 
vear was awarded the ILE.S. Gold 
Medal “for meritorious achievement 


conspienously furthering the profes 
sion, art, or knowledge of illuminating 
engineering 


Mr. Millar's 


for nearly half a century to illuminat- 


activities and services 
ing engineering have been so numerous 
as to make it diffeult to list them in a 
reasonable space, To name a few, how- 
ever, he was co-developer, with the late 
Dr. C. H. Sharp, of the Sharp-Millar 


Photometer which helped provide more 


aceurate measurements of illumination 
and thus advanced the scientific basis 
of hghting practice 

Throughout the years he has exer 


elsed a strong influence on the advance 
of street lighting knowledge and prae- 


tice. Mr. Millar 


out the importance of sitihouette vision 


was the first to point 


streets, and his pa 


in the hghting of 
per and demonstration on this phase 


at the 1910 Convention in Baltimore 


had a marked influence on the thinking 


of engineers. He was the Society's 
tirst chairman of the Committee on 
Street Lighting, later serving as a 
member of that eommittee for some 
veurs 

Continuously throughout the exist 
ence of the Soerty, Mr. Millar has 
heet wtive im its affairs, serving in 
various offices on the Couneil body, 
ane continueusivy on one or 
more of the Sectety’s eon itlees He 
is the author of numerous papers pub 
lished in the Transactions and Inu 
MINATING ENGINEERING ilmost one 
a vear for every vear of the Society's 
eXistence, 

Probably Mr. Millar’s greatest a« 
ecomplishment has been the building up 


of the Eleetrieal Testing Laboratories, 
of whieh he 


at the time of 


was director and President 


his death. It was with 


the Electrical Testing Laboratories 
that he entered the lighting industry 
in 1807 as a tester of incandescent 
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Preston S. Millar 


electric from which he rose 
through the various ranks to become 
the organization. When 
emergency struck the insti- 
successfully led it through 
employee 


lamps, 


President of 
a sudden 
tution, he 
into an 
company, Under his direction 
“ETL” has stood as one of the leading 
institutions of its kind and a very im- 


a reorganization 


owned 


portant factor in the application of 
the and thought of 


the Illuminating Engineering Society 


ideals technical 
other institution has done 
lighting on a 
hasis of measurement; in this 


Mr. Millar was a real 


Prohahbly ne 
more toward putting 
the influence of 
tactor 

Mr. Millar was also an active mem- 
the U. S. National 
International Commission on 
Illumination, serving as its President 
from 1936 te 1948. At the LCL, Con- 
gress in Paris last summer, Mr. Millar 


her of ommiuttee 


of the 


wes a prominent delegate 

Ile was a member also of the Amer 
Commercial Labora- 
1937-1939), the New 


Couneil of 
(President 


ean 


tories 


York Electrical Society, Tne. ( Presi- 
dent 1943-1944), and of the National 
Society for the Prevention of Blind 


ness of which he was currently a Viee- 
He was a Fe 
Physical Society, the Amer- 


the 


President, ‘How of the 
An eriean 
an Association for Advancement 
of Science and a member of the Amer 
ican Institute of Electrical Engineers, 
American Optical Society, Association 


of Consulting Chemists and Chemical 


Engineers and of the American Soei 
ety for Testing Materials 

Mr. Millar whese home was at the 
Buekinghar Apartments, Scarsdale, 
N. Y.. is survived by his widow, Mrs 
Lily tradford Bavlies, a daughter, 
Mrs. Katherine LeBaron Floeting, and 
two sons, tradferd P. and Robert V. 
Millar 
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Fleur-O-Lier Index System 
Classifications Expanded 

Three shielding classifications 
were added to the Fleur-O-Lier Index 
System by action of the Fleur-O-Lier 
Advisory Board at a meeting held in 
This the 
number of shielding zone classifications 


from 19 to 22. 


new 


Chicago recently. enlarges 


The classifications 0-20 and 0-30 
were added for fixtures with = side 
shielding of less than 10° but having 
end shielding of either 20° or 30 


down from the horizontal plane. 
The 


shielding classifications was to accom- 


inclusion of these two new 


modate more easily fixtures intended 


for use in long corridors where end 
shielding is more important than side 
shielding. 

45-45 shielding classifi- 
cation was added to other (xtures with 
louvers and 


shielding in both diree- 


Also, a new 


square egg-crate type of 
resulting 45 
tions, which type of shielding is used 
frequently in school lighting practice 
as well as other fields. 

The Fleur-O-Lier Index System was 
announced early this vear and has been 
of particular value in the classification 
of present lighting fixtures in relation 
to their performance. The Index Sys 
It is 
a simple method by which the specifier 


tem has two separate functions 


may indicate the essential illuminating 


performance desired for any installa 
tion, It 


identifying fluorescent lighting fixtures 


also serves as a means of 
on the basis of their illuminating per 
the 


lighting equipment to get the precise 


formance, enabling purchaser of 
fixtures recommended 

Shielding is but the four 
lighting performance cov 
the Fleur-O-Lier 
Others are: Type of light distribution, 
the shielded zone and 
type of mounting 
Fleur-O-Lier charts inelud- 


one of 
phases ot 
ered in System. 
brightness in 


Revised 
shielding classifiea- 

Fleur-O- Lier 
Keith Bldg... 


ing the three new 
available from 
Manufacturer, 2116 
Cleveland 15, Ohio. 


trons are 


Georgia Recognizes IIlumination 
As Separate Branch 


At its April meeting, the Georgia 
State Board of Registration for Pro- 
fessional Engineers and Land Sur- 
veyors approved the classification of 
This action re- 
efforts of the 
the Illuminating 


Illuminating Engineer 
from recent 


Section of 


sulted 
Cieorgia 
Engineering Society. 

The State of Georgia adopted the 
model Registration Law in 1943 defin- 
ing the title “Professional Engineer.” 
This model law has been adopted by 


ILLUMINATING ENGINEERING 


g 
— 


most states and allows the local board 
to specify the 
under which a professional engineer 


several classifications 
may be licensed to practice, 

The Board of Managers of the 
Georgia Section, LE.S., at its meeting 
held 1948 appointed a 
committee to petition the state board 
for recognition. This committee 
Joe B. Browder, Southern 
Regional Vice-President Atlanta 
Division Lighting Engineer of the 
Georgia Power Company. Others on 
Ralph Bush, 
Consulting Electrical Engineer; How- 
ard L. McKinley, Associate Professor 
of the Georgia Institute of Te -hnology ; 
Architectural 
are 


December 3, 
was 
headed by 
and 


the committee were: L, 


George M. Normandy, 
Engineer. <All of the 
1.E.S. 


The Committee formed a petitioning 


committee 


members of 


letter, appearing in person before the 
State Registration 
on March 11, 1949, and presented the 
petition. At the next meeting of the 
State Board on April Sth, the Board 
voted favorably on the petition and a 
letter from C 
retary of the State Examining Boards 
Mr. 
the classification of 


Georgia tjoard of 


veman, Joint See- 


Was sent to Browder 
that 
nating Engineer had been approved 
The is 
proud of the accomplishment of Mr. 
Brow ler 
that, by the 
cial action on the part of the State of 


him 


Georgia Section of 


and his committee and feels 


precedent set by this offi- 
Georgia, a real contribution has been 
made to the protession ot Illuminating 
Engineering, as other 


states will probably follow, 


recognition in 


Theatre Lighting Committee 
Now Underway 

The LE.S. Committee on Theatre 
Lighting beld its first) organization 
meeting in New York, May 17, to out- 
line a program expected to culminete 
this field. As a 
first step in providing an authoritative 
this lighting, the 


committee will attempt to survey and 


in valuable data in 


guide to phase ot 


codify. fundamentals of theatre light- 


ing. They have set up a study pro 
calling 
different 


locally, 


gram with the idea of upon 


each committee member in 


the country to study 


parts of 


feeding the aceumulated experiences 


and information to the central com 
mittee, 

Attendance at this initial meeting 
included: C. M. Cutler, S. G. Hibben, 
Hl. A. Kliegl, Edward Rambusch, Ben 
Schlanger, R. Gilespie Williams, and 
F. M. Wolff. Other the 
committee are E. Braun, J. R. Cravath, 
T. Fuchs, J. S. Hamel, James MeCul- 


lough, H. D. Sellman, George Smed- 


berg and D. Staehle, Jr. 


members of 


1949 


Society Represented at President Truman's 


The third annual President’s High- 
way Safety called by 
President Truman, was held June 1, 2 
and 3 in Washington, D. ©. The ap- 
palling inerease in highway accidents 


Conference, 


involving property damage and fa- 
talities since the end of gasoline ration- 


World War II, caused 


agencies to explore the 


ing following 
yovernment 
possibilities of a nation-wide program 
in an effort to inerease highway safety. 

The first Conference 
1M46 by Truman, 
the 


various states were presented to some 


was called in 


President wherein 


statisties on accident rate in the 
2,000 delegates representing all phases 
of the motor industry, professional so 
cieties, legislature, and highway engi- 
neering. A second Conference was 
called in 1947, at which time an action 
program was developed involving pub- 
uniform laws and 


lie education and 


ordinances covering the use of streets 
and highways. This vear another con- 


held, 


over 2,000 delegates, 


ference Was again ettended by 


for the 


of discussing specific elements of high- 


purpose 


way control in various committees and 


divisional conferences which situa- 
tions pecuhar to certain areas of the 
country could be adequately discussed, 

The Hluminating Engineering Soci 
ety was represented at this Conference 
by L. E. Tayler, President, and Dr. 
Roland M. Zabel, Vice-Chairman ot 
the Committee on Street and Highway 
Lighting. The Society has an 
tant 
and at the meeting of Council on June 
8, 1949, President Tavler submitted a 
Tru- 


function in this action program, 


offering to President 


man the full support of the Society's 


resolution 


manpower and facilities in the cause 
of furthering safer use of streets and 
highways. 

The Resolution to the 


President of the United States read: 


Society's 


Whereas: The increasing use of 
streets and highways by vehicular traffie 
World War Il 
following the end of gasoline rationing, 


our 


sinee the close of and 


has resulted in an increase 
death, and 
and 

Whereas: 
the need for an 
fie Safety and 
vention the 
Safety 


appalling 


injury property damage, 


President Truman, realizing 
Action Program of Traf 
Control, called 
President's Highway 
1946 for the pur 
Action 


convened in 


into con 
first 
Conference in 
of developing said Program 


pose 
which Conference 
1947, 
Whereas: 


ealled on 


again 
and 

The third 
June 1,2 
the Iiluminating 
invited to 


Conference wns 
1949 to which 
Society 


twe delegates and 


and 3, 
Engineering 


was send 
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Highway Safety Conference 


was duly represented by the President 
of the Society and Dr. Rolland M. Zabel, 
Vice Chairman of the Street and High 
way Lighting Committee and 

Whereas: 
through its Committees have contributed 
contribute to the 


The objectives of the Society 


and will continue to 
safer use of streets and highways through 
the medium of developing knowledge and 
techniques in the application of light 
ng 

It is Hereby Resolved, that the lumi 
nating Engineering Society offer to the 
President of the United States the full 
support of its facilities and manpower as 
agency in the 


and interested 


vital cause of street and highway safety. 


an active 


This resolution having been duly signed 
by the President of the Society and duly 
this Sth 
unanimously 


has, on 
been 


Couneil, 


1949, 


submitted to 
day of June, 


adopted. 


An illustrated engineering bulletin 
on the installation, operation, and test- 
ing of fluorescent lamp ballasts has 
heen announced by the General Elec- 
Known as GET-922B, it may 
from that company at 
N. Y. In addition to 
there 


trie Co, 
he secured 
Schenectady 5, 
basie intormation, are sections 
on starters, ballasts for d-e operation, 
ratings and similar related data. 

In the hope that it 


toward solving the problem of out-of- 


will spur action 


date and non-uniform local regulations 
among industries, the American Stand- 
ards Association has issued an analysis 
of the question: “Ilow can nationally 
recognized standards legally be used in 
state laws and loeal ordinances?” En- 
titled “Nationally Recognized Stand- 
ards in State Laws and Local Ordi- 
booklet contains four 
principal papers. These show how lack 
of technical 
costs to industry and to the publie and 
reduces public safety. They analyze 
legal that will 
permit wide-spread use of nationally 
the 
‘adoption by ref- 


nances,” the 


requirements increases 


the need for methods 


recognized standards; summarize 


present status of the * 
erence” method; and discuss the legal- 
ity of several methods that have been 
followed in using national codes and 
standards as a basis for local regula- 
tions. The booklet is a report by ASA 
Z56 on Model Laws and 
and is available from the 
American Standards Association, 70 
East 45th St.. New York 17, N. Y. 

A booklet titled “Good Schools Are 
Your Responsibility” pre- 
pared by the class of the 


Committee 
Ordinances 


has been 
1949 of 
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School of Architecture, Tulane Uni- 
versity, New Orleans. The display 
project on school improvement under- 
taken at Tulane and described in the 
booklet covers also the importance of 
lighting in good school design. 

For those who can read French, an 
interesting book on infrared for pho- 

from Cie de 

Electric Co., 
Photographie a 


available 
Lamps, c/o General 
Schenectady, N. 

UInfrared by Maurice Deribere is pub- 
lished entirely in the French language. 
It is, however, a most complete treatise 
on this subject, and should be valuable 
reference material. The 175-page book 
132 illustrations and 
graphs, and much basic data on infra- 


tography is 


contains some 
red photography. 

How You Like It, a 
booklet reporting the results of a com 
prehensive study by the Sylvania Elee 
the effect of 
has recently 


Color is new 


Products Ine. on 
light on 


Based on an analysis 


trie 
artificial color 
been announced, 
tour 
enced in color work 
the booklet is designed to provide tne 


made by observers, all expert 


amd recognition, 


tual information for homemakers, 1m 
terior decorators, designers, architects 
and consultants. Results of the study 
are expected to furnish a simple meth- 
od of determining which of the six 
different light 


available 


tones of white now 
warmtone and 
warmtint fluorescent, 3500K 
soft white, 4500K, and daylight fluor 
are best different 
colors of paints and fabrics. The book 
let is available the 
Engineering Dept. Sylvania Electric 


incandescent, 
white, 
suited to 


escent 


from Commercial 


Produets Ine., Fifth Ave... New 
York, N. Y. 
Election cf New 
LES. Officers 

At a meeting of the Couneil held 
June 8, 1949, the report of the Com 


mittee of Tellers was presented, giving 
the 
officers for the coming vear, beginning 
October 1, 1949. The 
been elected to the offices indicated 


the results of recent election of 


following have 


CFENERAL OFFICERS 

President Charles H. Goddard, 
Sylvania Electric Products, Ine. Ips 
wich, Mass. 

Vice-President—Samuel G. Hibben, 
Westinghouse Electric Corp., Bloom 
field, N. J 

Greneral Secretar A. Hlomer Man 


waring, Philadelphia Elee & Mfg. Co. 
Philadelphia, Pa 
Everett M. Strong, Cor 


Treasurer 


nell University, Ithaea, Y 
Directors (until Sept 
ean M. Jones, Curtis Lighting Co. of 


Canada, Ltd., Montreal, (ue., Canada, 
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Rudolph E. Biesele, Jr., 3241 Amherst 
St., Dallas, Texas. 

Regional Vice - Presidents J. 8. 
Schuchert, Duquesne Light Co., Pitts- 
burgh, Pa.; F. A. Covington, Box 
#171, San Antonio, Texas; G. F. Dean, 
Toronto Hydro - Eleetrie System, To- 
ronto, Ont., Canada; J. B. Browder, 
Georgia Power Co., Atlanta, Ga. 

British Section 

Chairman—F. D. Bolton, F. D. 
Bolton, Ltd., Vaneouver, B. C., Can- 
ada. Secretary —S. C. Smith, Cana- 
dian Westinghouse Co., Ltd., Vaneou- 
ver, B. C., Canada. Board of Man- 
agers—H. J. Ashbee, R. M Campbell, 
A. Freeman, L. Robson, E W. Thomp- 
son. 

CAPITAL SECTION 
Chairman — J. P. Baehman, Jr., 
Electric Co.. Washington, D. 
G. W. Clark, Syl- 


General 
C. Vice-Chairman 
vania Electric Products, Wash- 
ington, D. C. Seeretary—R. P. Teele, 
3713 Jenifer St.. N. W., Washington, 
D. C. Board of Managers —O. P. 
Cleaver, L. M. Endres, Dorothy Nick- 
Ss. Woodside. 
CHICAGO SECTION 
Ralph R. Cheney, West- 
inghouse Lamp Division, Chicago, TL. 
Vice-Chairman Clarence B. Peder- 
son, Ilineis Bell Telephone Co., Chi- 
cago, Il. Robert R. Lusk, 
6645 Stewart Ave., Chicago, Ill. Board 
of Managers—Carl A. Basedow, Glenn 
Gi. Bovd, D. W. Faller, Louis Licastro. 
CLEVELAND SECTION 


erson, C 


Chairman 


Secretary 


Chairman —C. L. Amick, General 
Electric Co. Nela Park, Cleveland, 
Ohio. NSeeretaru—F. E. Mueller, 1296 


Nicholson, Lakewood, Ohio. Board of 
Vanagers C. F. Daugherty, M. A. 
Mortensen, D. W. Rowten, W. P. 
Werner, C. G. Wing 
CONNECTICUT SECTION 

Chairman Vietor J Ouellette, 
Hartford Eleetrie Light Co.. Hartford, 
Conn. Vice - Chairman Randall M. 
Hendricks, So. New England Tele 


phone Co., New Haven, Conn. Secre- 


tary Robert S. Rogge, The Miller 
Co., Meriden, Conn. Board of Man- 
agers Kenneth E. Estler, Lawson 
Fullerton, Charles W. MeCormick, 


Wesley N Warnes 
(imoRGIA SECTION 

Chairman—J. Murrah, Georgia 
Power Atlanta, Vice-Chair- 
man—-H. M. Horton, General Electric 
Atlanta, Ga. See ( Miss) 
Reta Lee, Georgia Power Co., Atlanta, 
fia. Roard of Managers C. L. Can- 
non, R. A. Corvey, RK. B Fogarty, R. 
J. Kuzell 

Heart or AMeRiICA 

Harold R. Weibel, Gen- 
North Kansas City, 


retary 


Chairman 


eral Eleetrie Co., 


Lighting News of Current Interest 


Mo. Vice-Chairman—John M. Weir, 
W. T. Foley Electrie Co., Kansas City, 
Mo. Secretary— Frank I. Feagans, 
Kansas City Power & Light Co., Kan- 
sas City, Mo. Board of Managers 
Harry Baker, Benjamin F. Cook, 
Arthur L. Harris, Ray E. Perry. 
Iowa Section 


Chairman—C. O, Christensen, Cres- 


cent Eleetrie Supply Co., Dubuque, 
Iowa. Vice-Chairman — W. D. Barn- 
hizer, Iowa Electrie Light & Power 


Co., Cedar Rapids, Iowa. Secretary 
H. P. Wilson, Electrical Institute of 
the Tri Cities, Rock Island, Ill. Board 
of Managers Ned W. Elliott, J. C. 
Gehan, Ben O. Horton, A. E. Johnson. 
MicnicaN Sectios 
Chairman Arthur P. Hammer- 
strom, 141 Massachusetts Ave., High- 
land Park, Mich. Vice-Chairman 
Charles C. Munroe, Gregory 
Ave., Dearborn, Mich. Secretary—Al- 
fred C. Sangster, 10961 Nottingham, 
Detroit, Mich. Board of Managers 
Benjamin F. Avery, John E. Dawson, 
Hanna, August G. Ofen- 
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tieorge D. 
stein. 
MonTrREAL SECTION 
Chairman — A. H. Mendel, Gray 
Electric Co., Montreal, Que., Canada. 


Secretary D. F. Davis, Northern 
Electric Co. Ltd. Montreal, Que., 


Canada, Board of Managers —R. E. 
Hendershot, A. H. Johnson, F. P. 
Labey, E. E. Morris, E. G. Smith. 
New ENGLAND Section 
Willard Allphin, 
Products, Ine., Salem, 
Mass. Norman Tice- 
hurst, Cambridge Electrie Light Co., 
Cambridge, Mass. Board of Managers 

George B. Almy, Fred D. Crowther, 
Frederick J. Lawson, K. A. Sawin, J. 
L. Steffenhagen. 

New York Section 

Chairman—Leon T. Johnson, Publie 
Service Electrie & Gas Co., Newark, 
Carroll L. O'Shea, 
General Electric Co., New York, N. Y. 
Board of Managers—Ralph R. Brady, 
Max Gysi, Girvan Higginson, Ernest 
H. Salter, Hugh P. Scott. 

NorTHERN CALIFORNIA SECTION 
Dan M. Finch, Univer- 
California, Berkeley, Calif. 
Sol Cohn, California 


Chairman 
Electric 
Secretary 


Syl- 


vania 


Secretary 


Chairman 
sity of 
Vice-Chairman 
Electric Supply San Francisco, 
Calif. Robert W. Thunen, 
Sylvania Electrie Products Ine., San 
Franciseo, Calif. Board of Managers 

A. Anderberg, Samuel H. Hazelton, 


Secretary 


William R. Majer, Jr. H. 
Robison. 
On Section 
Chairman Harry C. Blackburn, 


111 Ww. Hudson 


Vice-Chairman 


Ave., Dayton, Ohio. 
Robert W. Brown, 
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Cincinnati Gas & Eleetrie Co., Cinein- 
nati, Ohio. J. F. Voelker, 
2650 Cedarbrook Dr., Cincinnati, Ohio. 
Board of Managers J. R. Fuller, Hl. 
E. King, Eugene A. Norvell, R. J. 
Schulte. 


Secretary 


OREGON SECTION 

Chairman—J. Daniel Webster, Pa- 
cifie Power & Light Co., Portland, Ore. 
Vice - Chairman—J. G. Galarnean, 
Packard-Malloy Ine., Portland, Ore. 
Charles M. Gates, Portland 
General Eleetric Co., Portland, Ore. 
Board of Managers Ellsworth R. 
Fletcher, Robert E. Lange, Paul L. 
Norstrom, Ray W. Preston. 

PHILADELPHIA SECTION 

Chairman—Fred M. Pyle, Gill Glass 
& Fixture Co., Philadelphia, Pa. Vice- 
Chairman E. F. Lafond, Delaware 
Light & Power Co., Wilmington, Del. 
Secretaru—R. S. Bucher, 436 Robin- 
son St., North Tonawanda, N.Y. 
Board of Managers—F. R. Adair, R. 
M. Hoot, T. W. Lauer, Perey B. 
Thorne. 


Secretary 


PrirrspurGH Section 
Chairman — A, R. Hampsey, Jr., 
Duquesne Light Co., Pittsburgh, Pa. 
Vice-Chairman—C. M. Crysler, Gen- 
eral Eleectrie Co., Pittsburgh, Pa. 
retary-—Nelson Warner, Westinghouse 
Electrie Corp., Pittsburgh, Pa. Boord 
of Managers. C Dankmever, G. H. 
Maize, Harry Restofski, C. B. Swann. 

- Pucer Sovxp Sretion 
Chairman--Henry R. Huber, 3018 
S. W., Seattle, Wash. Vice- 
Chairman—-H. A. Gardner, 4173 42nd, 
N. E., Seattle, Wash. Seeretary—Clar- 
ence A, Schever, Puget Sound Power 
& Light Co., Seattle, Wash. Board of 
Managers—D. T. Carter, Charles C. 
Fields, H. C. Hall, K. E. Hollings- 


worth. 


Nee- 


Str. Lovis Sreriox 
Melton Johns, Graybar 
Louis, Mo. Sre- 


Simms, Union 


Chairman 
Eleetrie Co., Ine., St. 
retary Williams H 
Electrie Company of Missouri, St. 
Louis, Mo. Board of Managers—Phil 
V. Brown, FE. L. Ehret, T. P. Gleeson, 
Carter Lewis, Henry Poehling. 

SouTHERN CALIFORNIA SECTION 

Chairman Osear W. Meissner, 
Dept. of Water & Power, Los Angeles, 
Calif. Secretary S. 
Westinghouse Electrie Supply Co., Los 
Angeles, Calif. Board of Managers 
Louis D. Black, Jr.. Arthur E. Booth, 
Roy E. Dahlin, Hugh X. Sheeter, 
Leonard W. Towner. 

SouTHWESTERN SECTION 

Chairman—W.H. MeAdams, George 
FE. Anderson Co., Dallas, Texas. Vice- 
Chairman—N. O. Reed, Dallas Power 
& Light Co., Dallas, Texas. 


Simonsen, 


Secretary 
Power & 
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Dallas, Texas. Board of 
Anderson, John G. 


Rosv old, 


Light Co., 
Managers—L. T. 
Felton, Jr., Irving 
Sudekum. 

Toronto SecTION 
Frank G. Reed, The 
Hydro-Electric Power Commission of 
Ontario, Toronto, Ont., Canada, Sec- 
retary dD. W. 
mated Electric Corp., Toronto, Ort., 
Canada. Board of Managers—D. C. 
Fielding, D. J. MeKenzie, Taylor HH. 
Quipp, Allen G. V. Smith, Bertram A. 
Wilson. 


Chairman 


Patterson, Amalga- 


Twin Crry Section 
Chairman—Robert Hamilton, 5336 
Drew Ave. S., Minneapolis, Minn. 
Secretary—A. B. Hallaway, Northern 
States Power Co., Minneapolis, Minn. 
Board of Managers—G. William Fred- 
erick, J. O. Kvalsten, Paul T. 
F. T. Tillemans, R. A. Weidt. 

Western New York Section 

Raymond P. Connors, 
778 Starin, Kenmore, N. Vice- 
Chairman—William B. Campbell, Buf- 
falo Niagara Eleetrie Corp., Buffalo, 
N. Secretary—William <A. Biser, 
General Electrie Co., Buffalo, N.Y. 
Board of Managers Francis B. 
Burke, Edwin S. Burrows, B. A. 

Thomas, R. Bruce Thompson. 


[New MEMBERS | 


At the meeting of the Council held 
1949, the following were 


Owens, 


Chairman 


on June 8, 
elected to membership: 
ALAMO CHAPTER 
{ssociate Member: 
Duce, Thomas E., 
Corpus Christi, Texas. 
BALTIMORE CHAPTER 


Associate Members: 


Scott Eleetrie Co., 


Bozman, Gordon Dorman Electric 
Supply Co., Baltimore, Md. 

Burdette, John C., Jr, Egli & Compf, 
Inec., Baltimore, Md. 

Meredith, Henry G., Industrial Power 
Equipment Co., Baltimore, Md. 
CAPITAL SECTION 

Associate Members: 

Goodman, Benjamin, National Electric 
Wholesalers, Washington, D. C. 
Snow, Posey L., Garden City Plating 

& Mfg. Co., Chicago, TIL. 
CAROLINAS CHAPTER 
Members: 
Knapp, Charles N., General Electrie 
Co., Charlotte, N. C. 
Robinson, R. K., Robinson 
Co., Ine., Charlotte, N.C. 
Associate Members: 
Greene, G. W., Jr., South Carolina 
Electric & Gas Co., Columbia, S. C. 
Jordan, G. W., Gaston Eleetrie Co., 
Gastonia, N. C. 


Electrie 


TELECAST—Lighting News of Current Interest 


Hall, John H., Hall & Company, Ine., 

Spartanburg, S. C. 
CHIcaGo SECTION 

Members: 

Hanagin, Ward E., City of Chicago, 
City Hall, Chicago, Hl. 

Peirce, G. R., Prof., University of 
Illinois, Urbana, Tl. 

Associate Members: 

Chambers, Elmer J., The Frink Corp., 
Chicago, Hl. 

Lennon, Victor A., 
Ave., Chicago, Ill. 

Lewin, L. Ernst, Garden City Plating 
& Mfg. Co., Chicago, Hl. 

Martin, William J., Efengee Electrie 
Supply Co., Chicago, Ill. 

Student Members: 

Berry, Ralph L., University of Illinois, 
Urbana, Il. 

Bringman, Donald B., University of 
Illinois, Urbana, II. 

Casolari, Dante, University of Illinois, 
Urbana, Ill. 

Dahl, Warren K., University of Tlli- 
nois, Urbana, IL. 

Hart, Alvin L., University of Illinois, 
Urbana, Il. 

Jefferis, Robert A., University of Ili- 
nois, Urbana, Il. 

Leginski, Bruno J., University of Tli- 
nois, Urbana, Il. 

Makulee, Alfred, University of Illinois, 
Urbana, Tl. 

McClusky, Val G., University of Tlli- 
nois, Urbana, 
Vannice, Warren T., 
Illinois, Urbana, Tl. 
CLEVELAND SECTION 

Member: 

Bos, John, The Austin Co., Cleveland, 
Ohio. 

Associate Members: 

Nies, Alan F., General Electrie Co., 
Nela Park, Cleveland, Ohio. 

Rice, Randall H., Westinghouse Elee- 
trie Corp., Cleveland, Ohio. 


207 N. Wabash 


University of 


CONNECTICUT SECTION 
Member: 
Washburn, E. F., Fletcher-Thompson, 
Ine., Bridgeport, Conn. 
Associate Member: 
Barton, Leon N., 81 
New Haven, Conn. 
Student Member: 
Ballard, R. E., The Connecticut Light 
& Power Co., New Britain, Conn. 


Plymouth St., 


CORNHUSKER CHAPTER 
Associate Members: 
Fifer, Thomas J., Westinghouse Elee- 
trie Supply Co., Omaha, Neb. 
Maynard, D. J., The Korsmeyer Co., 
Lincoln, Neb. 
Palmer, H. J., Jr., Sioux City Gas & 
Electric Co., Sioux City, Towa. 
Vahl, W. H., Crescent Electrie Sup- 
ply Co., Sioux City, Towa. 
Continued on page 12A 
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Acme Electric Corp. 
Cuba, N. J. A. Comstock 
Admiral Lamp Manufacturing Corp. 
2450 Se. Ashland Ave. Chicago, Ill 

F. Schwartz 


Advance Transformer Co. 


1122 W. Catalpa Ave., Chicago 40, I 
Hirsch Epstein 


Alabama Power Co. 


Birmingham, Ala George L. Morris 
all _Bright Blectric Products Co. 
417-25 N. Kedzie Ave. Chicago 18, Il 

Max Kleim 


Amalgamated Blectric Corp., Ltd. 


84 Pape Ave, Toronto, Ont.. Canada 

D. W. Patterson 
A ri c ite Corp. 
4727 North Lamon Ave., Chicago 30, ID 


J. W. Lewts 
American Fluorescent Corp. 
5407 Broadway, Chicago, Il! Wiliam Ruaenak 


American Sterilizer Co. 

Erie, Pa Horace Wm. Alexander 
Appleton Electric Co. 
1701-1729 Wellington Ave. Chicago 13, I 
Nile A. Tornblom 


Arkansas Power & Light Co. 
Simmons National Bldg ne Bluff, Ark 
Maz Sudduth 


The Art Me‘al Co. 
1414 E. 40th St., Cleveland 3, Ohio 
George E. Glatthar 
Artistic Lamp Manufacturing Co., Inc. 
105 Fourth Ave... New York 16, N. ¥ 
Myron Perlmutter 


Bausch & —_ Optical Co. 


Rochester 2, N David L. Wiliama 
Benjamin Electric Mfg. Co. 

les Plaines, Il John H. Waterbury 
Blue Ridge Glass Corp. 

Kingsport, Tenr J. H. Lewis 


Board of Water and Electric Light Com- 
missioners 

116 W. Ottawa St 
1, Mich 


Lansing 
Mainight 


P.O. Box 


John D 


Boston Edison Co. 

Boylston St.. Boston 12, Mass 
R. B. Brown, Jr 
Bright Light Reflector Co., Inc. 
Fairfield & State, Bridgeport 5, Conr 

B. Scholl 


British Columbia Electric Rwy. Co., Ltd. 


570 Dunemuir St. Var aver, B. ¢ Canada 
HN. Walters 
Brockton Edison Co. 
16 Main St. Brockton 67, 
Porbush 
Buffalo Blec. Corp. 
Buffalo 3. N Jack Parsons 


Bdaward F. Caldwell & Co., Inc. 
101 Park Ave. New York 17, N. ¥ 
T. Caldwell 


California Electric Power Co. 
P.O. Box 512, Riverside, Calif 
W. S. Pleming 
Cal-Lite, Inc. 
126400 S. Yukon Ave. Hawthorne. Calif 


L. Urelea 


Nustaining Members 


446 


SUSTAINING MEMBERS 


Calpa Products Co. 


4116 Chester Ave., Philadelphia 4, Pa 


Paul C. Caliasi 
Cambridge Electric Light Co. 
46 Blackstone St. Cambridge 39, Mass 
Reginald H. Bowman 
Canadian General Blec. Co., Ltd. 
212 King St.. Toronto, Ont R. M. Love 
Canadian Laco Lamps, Ltd. 
745 Guy St.. Montreal, Que J. Thomas 
Canadian Line Materials, Ltd. 
Postal Station H, Toronto 13. (’nt.. Canada 
L. Measinger 


Central Hudson Gas and Elec. Corp. 
50 Market St.. Poughkeepsie, N 

a. 
Central Dlinois Light Co. 
$16 Jefferson Ave. S. Peoria 2, IN 


R. K. Dalles 


Central [linois Public Service Co. 
607 E. Adams St., Springfield, Il! B.L. Palm 


Central Maine Power Co. 


Dexter 


9 Green St., Augusta, Maine Roland W. Hess 
Central New York Power Corp. 
100 Erie Boulevard W., Syracuse, N. Y¥ 
L. D. MeCormac 

Central Power & Light Co. 
P.O. Box 2121, Corpus Christi, Texas 

James M. Williams 
Champion Lamp Works Div. of Con- 


solidated Electric Lamp Co. 
600 Broad St., Lynn, Mass. Ellery H. Raddin 


Cincinnati Gas & Electric Co. 
Fourth & Main Sts. Cincinnati 1, Ohio 
J. R. Hartman 


Circlite Corp. 
118 Soe. Clinton St.. Chicago, 


George Gomberg 


City of Burbank, California Public 
Service Department 
174 W. Magnolia Boulevard, Burbank. Calif 


H. McCambridge 


City of Glendale Public Service Dept. 
119 N. Glendale Ave.. Glendale 6. Calif 
P. Diederich 


City of Riverside Electric Light Dept. 


1854 Mulberry St.. Riverside, Calif 


L. W. Grayson 
City of Seattle, Dept. of Lighting — 
Puget Sound 
1015 Third Ave. Seattle 4. Wash 

P. C. Spowart 


City of Tacoma, Light Division 
Tacoma 2. Wash Ray H. Weston 
Colonial Electric Products Co., 
1-115 Market St. E. Paterson. N. J 

Wallace M. Woodworth 
Colonial Premier Co. 
466 W. Superior St.. Chicago 10, IN 

Richard Weia 


Commercial Light Co. 


841 W. Washington Bivd., Chicago, Ill 
Michael R. Fine 
Commonwealth Edison Co. 
72 W. Adams St.. Chicago 90, Il! 
Ralph G. Raymond 


The Connecticut Light & Power Co. 


250 Freight St.. Waterbury 91, Conn 


Consolidated Edison Co. of N. Y¥., Inc. 
4 Irving Place, New York 3, N. ¥ 
Clarence Law 


Consolidated Gas, Elec. Light & Power 
Co. of Baltimore 
100 W. Lexington St. Baltimore 1, Md 


R. H. Tillman 


Consumers Power Co. 
212 Michigan Ave. W., Jackson 


Mich 
D. EB. Karn 


Consumers Public Power Co. 
1452-25th Columbus, Nebraska 


W. H. Sinke 


Corning Works 


Corning, N 


Coyne Electrical School, Inc. 
500 So. Paulina St., Chicago 7, I 
John Hanan 


Tylor 


Crescent Electric Supply Co. 
765 Iowa St., Dubuque, lowa 
Titus B. Schmid 


Crouse-Hinds _ 


Syracuse 1, N 


A. H. Clarke 


Crouse Hinds Co. of Canada, Ltd. 


7 Labatt Toronto, Unt R. Jeffery 
Curtis Lighting, Inc. 

6135 W. 65th St. Clearing Station, Chicago 
3a, Darwin Curtis 


Curtis Lighting of Canada, Ltd. 
195 Wicksteed Ave. Leaside, Toronto 12, 
Ont. H. L. Wright 


Cutler Light Manufacturing Co. 
2026-28 N. 22d St., Philadelphia 21, Pa. 
Robert T. Cutler 


Dallas Power & Light Co. 
1506 Commerce St., Dallas 1, Texas 
W. Moore 


Day-Brite Lighting, Inc. 
5401 Bulwer St., St. Louis 7, Mo 
D. J. Biller 


The Dayton Power & Light Co. 
25 No. Main St., Dayton, Ohio 
H. S. Nonneman 


Dazor Manufacturing Corp. 
4493 Duncan Ave., St. Louis 10, Mo 
P. L. Read 


Delaware Power & Light Co. 
600 Market St.. Wilmington 99, Del 
W. A. F. Pyle 


Dept. of Water & Power, City of Los 
Angeles, Bur. of Power & Light 

Box 3669 Terminal Annex, 207 So. Broadway, 
Los Angeles 54, Calif Cc. P. Garman 


Detroit Edison Co. 


2000 Second Ave., Detroit 26, Mich 

L. E. Tayler 
Detroit Steel Products Co. 
2250 E. Grand Bivd., Detroit 11, Mich. 


W. Clifton Randall 


B. I. duPont de Nemours & Co., Inc. 
(Pabrics & Finishes Div.) 
Wilmington 98, Del S. W. Quisenberry 


Duquesne Light Co. 


435 Sixth Ave, Pittsburgh 19, Pa 
G. W. Oualer 
Duro Test Corp. 
2321 Hudson Bivd North Bergen, N. J 
James L. Cox 


Eastern Fixture Co., Inc. 
170 Vernon St.. Boston 20, Mass. 


Louis Gilman 


East Side Metal Spinning & Stamping 
Corp. 
iw N.Y 

M. A. Kremer 


34th St. New York 1 


(Note 
appear ‘n 


Names of Official Representatives 
Italics) 
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Boasco Services, Inc. 
2 Rector St., New York 6, N. Y. 
W. EB. Parrott 


Electrical Information Publications, Inc. 
20 E. Miflin, P.O, Box 232, Madison, Wis. 
W. N. Dudley 


Electrical Testing Laboratories, Inc. 
79th St. & East End Ave., New York City 21, 
N. ¥ Preston S. Millar 


Elec. Service Mfg. Co. 
17th & Cambria Sts., Philadelphia 32, Pa. 
EB. A. Leinroth 


Electric Supply Corp. 
701 W. Jackson Bivd., Chicago 6, lil. 
L. B. Mangione 


Electro Manufacturing Corp. 
2000 W. Fulton St., Chicago 12, Ill 
L. Sehoenhbrod 


EBlectrolier Mfg. Company, Ltd. 
5#49 Boyer St., Montreal, Canada. 
John leaenman 


Ender Manufacturing Corp. 
260 West St.. New York 13, N. ¥ 
Jules Levenstein 


Electron Corp. 


4501 Galapage, Denver, Colo Floyd Vickers 


Englewood Electrical Supply Co. 


5801-03 So. Halsted St., Chicago, Il) 
Ray O'Leary 


Famous Fluorescent Light Co. 
762 N. Ogden Ave., Chicago 22, Il 

Jack R. Stone 
Pederal Electric Company, Inc. 
8700 S. State St., Chicago, il 

John H. Goehst 
Fitchburg Gas & Electric Light Co. 
537 Main St., Fitchburg, Mass A. G. Neal 
Pluorescent Equipment & Mfg. Co. 
2570 Superior Ave. Cleveland 14, Ohio 

Leenard S. Freeman 


Inc. 
Angeles 35, 
Leonard K. Black 


Co., 
1480 5S. Bivd., Los 


Calif 


Pluores-O-Lite Co. 


Evans Terminal, No 


Robertson 


Broad St,, Hillside, N. J. 
Meyer H. Silverman 


The Fostoria Pressed Steel ary 

Fostoria, Ohio E. L. Bates 

H. A. Framburg & Co. 

3320-28 Carroll Ave., Chicago 24. Ill 
Stanley A. Framburg 


The France Mfg. Co. 
10325 Berea Rd., Cleveland 2, Ohio 
J. H. Mayne 


The Frankelite Co. 
1425 Rockwell Ave., Cleveland 14, 


Dave 


Ohio 
Frankel 
Pranklin Design Service, Division of 
Safeway Stores, Inc. 
4th & Jackson Sts., P.O. Box 660, Oakland 4, 
Wallace Lane 


The Frink Corporation 
27-01 Bridge Plaza North, Long Island City, 
N. ¥ Theo. J. Braasel, Jr. 


Gallagher-O’Brien Electric Co., Inc. 
7i2 N. State St., Chicago 10, IN. 
Frank A. Gallagher 
Garden City Plating & Mfg. Co. 
1750 No. Ashland Ave.. Chicago 22, Il! 
G. G. Harney 


General Electric Co., Apparatus Dept. 
River Works, 920 Western Ave 

West Lynn, Mass 4. PF. Dickerson 
General Electric Co., Lamp Dept. 

Nela Park, Cleveland 12, Ohio 


Willard C. Brown 


JULY 1949 


General Electric Supply Corp. 
1260 Boston Ave., Bridgeport, Conn 
W. Booth 


General Lighting Products 
16 Delancy St., Newark 5, N. 


Nathan Eglowstein 


General Outdoor Advertising Co., Inc. 
515 Se. Loomis St., Chicago, Il). R. B. Nevius 


The Georgia Power Co. 
Electric Building, Atlanta 1, Ga 


Charles A. Collier 


fact 


Co. 
N. E., Atlanta, Ga. 


R. R. Gibson 


1919 Piedmont Circle, 


Gill Glass & Fixture Co. 
Amber & Tioga Sts., Philadelphia 34, Pa 


Gillinder Brothers, Inc. 
Erie & Liberty Sts., Port Jervis, N. Y. 
J. Fletcher Gillinder 


Gleason-Tiebout Glass Co. 
99 Commercial St., Brooklyn 22, N 
Charles W 


Globe Lighting Products Co., Inc. 
$97 Seventh Ave., Brooklyn, N. Y. 
Isidor Rosenblatt 


Gleason 


Golde Manufacturing Co. 
1214 West Madison, Chicago 7, Ill. 
W. Goldberg 


Grand Rapids Store Equip. Co. 
1340 Monroe Ave., N. W., Grand Rapids 2, 
Mich, Kenneth C. Welch 


Graybar Electric Co., Inc. 
420 Lexington Ave., New York 17, N. Y. 
Raymond C. Kinney 


Gulf States Utilities Co. 


Box 2951, Beaumont, Texas 


The Edwin F. Guth Co. 
2615 Washington Ave., St. 


Clarence Barron 


Louis 3, Mo. 
Fred E. Guth 


Hartford Electric Light Co. 
266 Pearl St., Hartford 3, Conn. 
Victor Ouellette 


Hawkins Electric Co. 
1447 Washington Blvd., Chicago 7, Il) 


R. 


Hendrickson-Heffernan Co., Inc. 
45-17 Pearson St., Long Island City 1 
Joseph 1 


¥. 
Manucia 
Holdenline Co. 
2501 Seranton Rd., Cleveland 13, Ohio 

E. Ingraham 


Holoph a 
Madison Ave., 


Inc. 
York 17, N. Y. 
H. L. Logan 
Houston Lighting & Power Co. 
.O. Box 1700, Houston 1, Texas 
H. O. Clarke 
Hydro-Electric Power Comm. of Ont. 
620 University Ave., Toronto, Ontario 
R. L. Hearn 


Hyland Electrical Supply Co. 
700 West Jackson Bilvd., Chicago, II) 
Chas. H. Weicensang 


Illinois Power Co. 
134 East Main St., 
70, 


Tiluminating Engineering Co. 
2347 E. Nine Mile Road, Hazel Park, Mich. 
Bert C. Pretzer 


511 B), Decatur 
Allen Van Wyck 


(L Box 


Towa-Illinois Gas & Electric Co. 
United Light Bldg., Davenport, lowa 
John M. Hollingsworth 


Iowa Public Service Co. 
400 Commercial St., Waterloo, lowa 


C. R. Wagoner 


Jeannette Shade & Novelty Co. 
N. Fourth St., Jeannette, Pa. H. N. Crock 
Jefferson Electric Co. 
Bellwood, L. Mauerer 
Jersey Central Power & Light Co. 
501 Grand Ave., Asbury Park, N. J. 
Thomas R. Dobson 
Joleco Corporation 
2513 Baldwin St., St. Louis, Mo. 
George Ledbetter 


Jones Metal Products Co. 
West Lafayette, Ohio H. Boyer 
Joslyn Mfg. & Supply Co. 
s700 So. Morgan St., Chicago 9, Ii 
J. H. Fahey 

Kahn Manufacturing Co., Inc. 
2051 N. 19th St., Milwaukee, Wis. 

Charles F. Kahn 


Kansas City Power & Light Co. 
P.O. Box 679, Kansas City 10, Mo. 
John M. Arthur, Jr. 


Kansas Gas & Electric Co. 
P.O. Box 204, Wichita, Kans. H. W. Hobson 
The Kawneer Co. 
North Front St., Niles, Mich 

Richard M. Spray 


The Kayline Company 
2480 E. 22nd St., Cleveland 15, Ohio 
M 


A. Eskina 


Kelso-Burnett Electric Co. 
223 W. Jackson Bivd., Chicago 6, II. 
Sigmund A. Hollinger 


Keystone Electric Manufacturing Co. 
2228-36 E. Tioga St., Philadelphia 34, Pa. 
Leonard M. Siegel 


The Kirlin Company 
3435 E. Jefferson Ave., Detroit 7, Mich 


Ivan Kirlin 


Kopp Glass, Inc. 


Swissvale, Pa. 


Kubec Electric Co. 
630 W. Jackson Bivd., 


C. Ashe 


Chicago 6, Il. 
Fred A. Girten 


The La Salle Lighting ee Inc. 
145 Seneca St., Buffalo 3, N 
Nelson Zicherman 


Leader Electric Manufacturing Corp. 
1500 N. Kedzie St., Chicago 18, 1 
Walter Glass 


The Leeds & Northrup Co. 
4901 Stenton Ave. Philadelphia 44, Pa. 
I. M. Stein 


Libbey Owens Ford Glass Co., Plaskon 
Division 
2112-24 Sylvan Ave., Toledo, Ohio 

Dr. M. H. Bigelow 


Light Control Company 
3217 Casitas Ave., Los Angeles 26, Calif. 
Stanley E. Lindadl 


Lighting & Lamps 
114 East 32nd St., New York 16, N. Y. 
James Krieger 


Lighting Incorporated 
1834 So. Figueroa St., Los Angeles, Calif. 
Harry Marsh 


Lighting Products, Inc. 
2259 W. Park Ave., Highland Park, In 
D. E. Dunne 


Lightolier Co. 
11 East 36th St.. New York 16, N. Y, 


H. Stolinitz 


Line Material Co. 
800 North 8th St., Milwaukee 1, Wis. 


M. C. Harsh 
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Litecontrol Corp. 
36 Pleasant St., Watertown 72, Mass 
Poul H. Lamson 


Louisiana Power & Light Co. 


142 Delaronde St., Station “A,” New Orleans, 


La C. L. Oaterberger 
Luminator, Inc. 
120 N. Peoria St., Chicago 7, Il! 

Albert L. Arenberg 


T. BR. Lyda Manufacturers Rep. 
4922 Washington Bilvd., Indianapolis, Ind 
T. R. Lyda 


Lynn Gas & Blectric Co. 
99 Exchange St, Lynn, Mass. James A. Cook 
Macbeth Corp. 


227 West 17th St.. New York, N. ¥ 


Norman Macheth 


Malden Blectric Co. 


157 Pleasant St.. Malden, Mass 
Donald S. Bennett 
Markel Electric Products, Inc. 
145 E. Seneca St.. Buffalo 3, N. ¥ 
D. L. Ripley 


La Cle Martineau Electrique Lte. 
24 rue du Roi, Quebec, Canada 
Henri Martineau 


Metalcraft Products Company 
106-08 Cherry St.. Philadelphia 6, Pa 
Alex Abel 


Metal Window Institute 


Cheltenham, Pa George Hingston 


Metropolitan Edison Co. 
412 Washington St., Reading, Pa 
BE. J. Ingram 


Electrical Supply Co. 
N. Jefferson St., Chicago 6 HH 
H. J. Privat 
Midwest Chandelier Co. 
15th & Gentry Sts. No Kansas City 16, Mo 


Sidney Lefkovitz 


The Co. 


Meriden, Conn G. W. Beals 
Mississippi Glass Co. 
220 Fifth Ave. New York City 1, N. ¥ 
BE. H. Hobbie 

Mississippi Power Co. 
Gulfport, Miss R. M. Shearer 
Mississippi Power & Light Co. 
Lampton Building, Jackson 113, Miss 

Henry B. Sargent 


Mitchell Manufacturing Co. 
Clybourn Ave Chicago 14, ID 
Bernard Mitchell 


Mobilite Inc. 
440 Mercer St Jersey City. N. J 
Suilney Solmor 


Modern Light Co. 
1512 Pine St., St. Louis 3, Me 
Kart L. Rundberg 


Modern Light & Equip. Co. 


1812 S. Wabash Ave, Chicago, I 
M. L. Offenberg 
Moe-Bridges Corp. 
1415 Illinois Ave, Sheboygan, Wis 
J. Rainey 


Montana-Dakota Utilities Co. 
831 Second Ave. So, Minneapolis 2, Minn 
W. L. Hayes 


Municipal Light and Power Dept. 
City of Pasadena, California 2 City Hall, 
Pasadena 1, Calif BE. L. Bettannier 


Mutual Sunset Lamp Mfg. Co., Inc. 
540 Empire State Bidg.. New York 1, N. ¥ 


Thau 
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The Narragansett Electric Co. 
49 Westminster St.. Providence 1, R. I 
C. R. Broadhead 


National Chemi turing Co. 
Luminall Paint Div. 
1617 So. May St., Chicago 9, Ill 


John Marshall Zir 


National Products 


221 W. Harrison St., Chicago 24, Il. 
D. J. Epp 
Nebraska Power Co. 
720 Electric Bidg.. Omaha 2, Neb 
G. A. Walker 


Nelson-Tombacher Co. 
81 Prospect St., Brooklyn, N. Y. 
M. J. Tombacher 
Bedford Gas & Edi Light Co. 
New Bedford, Mass 
S. Fenatermacher 


New 
693 Purchase St., 


New Orleans Public Service, Inc. 
117 Baronne St.,. New Orleans, La 
8. L. Drumm 


— York <a & Light Corp. 


many 1, N Coburn D. Hollister 


Northern Electric Co. Ltd. 
16230 Notre Dame St.. West, Montreal, Quebec. 
PF. P. Labey 


Northern Indiana Public Service Co. 
Gary Div. 
500 Broadway, Gary, Ind J. C. Sackman 
Northern States Power Co. 

Minneapolis 2, Minn Carl T. Bremicker 


Ohio Edison Co. (Akron wy 
Akron 8, Ohio FP. Hartenstein 


The Ohio Power Co. 
101-315 Cleveland Ave, 8S. W., Canton 2, Ohio 


Cc. B. Morin 


The Ohio Public Service Co. 
P.O. Box 6058, Cleveland 1, Ohio 


Cc. L. Dunn 


Oklahoma Gas & Electric Co. 
Box 1498, Oklahoma City 1, Okla 
W. Gray 


Omaha Public Power District 
Electric Bldg... Omaha 2, Nebraska 
EB. BE. Schwalm 


720 


Overbagh & Ayres Mfg. Co. 
411 8S. Clinton St., Chicago 77, Il 
Alfred A. Overbagh 
Pacific Gas & Electric Co. 
245 Market St.. San Francisco 5. Calif 
O. R. Doerr 


Pacific Power & Light Co. 
522 Public Service Bidg., Portland 4, Oregon 
C. A. Root 


Peerless Electric Lta. 
1090 Pratt Outremont 


A. Van Duzer 


Wm. Penn Fluorescent Light Mfg. Co. 
1639 Se. Broad St., Philadelphia, Pa 
William Ranieri 


Pennsylvania Electric Co. 
535 Vine St., Johnstown, Pa 
Frank R. Knowles 
Pennsylvania Power Co. 
19 E. Washington St., New Castle, Pa 
P. G. Dingledy 


Pennsylvania Power & Light Co. 
901 Hamilton St., Allentown, Pa 

J. M. Stedman 
Pennsylvania Wire Glass Co. 
1612 Market St.. Philadelphia 3, Pa 


Dr. Frank W. Preston 


The Perfeclite Company 
1457 E. 40th St., Cleveland, Ohio 
Joseph L. Jaffe, Jr. 


Philadelphia Blectric Co. 
1000 Chestnut St., Philadelphia 5, Pa. 
H. B. Bryans 


Blectrical & Mfg. Co. 
Philadelphia 21, 
H. L. Weid 


Philadelphia 


1228 North 3ist St., 


Phoenix Glass Co. 


Monaca, Pa. D. G. Cameron 
Pierce Electric Co. 
367 West Adams St.. Chicago 6, Il 


John H. Pierce 


Pittsburgh Corning Corp. 
407 Fourth Ave, Pittsburgh, Pa 
Kobert W. McKinley 
Pittsburgh Plate Glass Co. 
Grant Bldg., Pittsburgh 19, Pa 
R. B. Tucker 


Pittsburgh Reflector Co. 
403-411 Oliver Bidg., Pittsburgh 22, Pa 
H. C. Zinameister 


Portland General Electric Co. 
Electric Bldg., Portland 5, Ore. 


The Potomac Edison Co. 
55 E. Washington St., Hagerstown, Md. 
S. 8. Bradford 


Public Service Co. of Colo. 
900 Fifteenth St., Denver, Colo G 


T.W. Pitch 


B. Buck 


Public Service Co. of Indiana, Inc. 
110 N. IMinois St., Indianapolis 9, Ind. 
G. O. Stewart 


Public Service Co. of Northern MDlinois 
72 West Adams St.. Chicago 3, Il! 
G. K. Hardacre 


Public Service Co. of Oklahoma 
Box 201. Tulsa 2. Okla ©. N. Robinson 


Public Service Electric & : Co. 
80 Park Place, Newark 2, N 

H J. Steinmetz 
Puget Sound Power & Light Co. 
860 Stuart Bidg., Seattle 11, Wash 

Frank McLaughin 


The Pyle-National Co. 
1334 N. Kostner Ave., Chicago 51, Ill 


T. BE. McDowell 


le Mfg. Co. 
32 So. Peoria St., Chicago 7, Il 
Dwight E. Worrell 


Quebec Hydro-Electric Commission 
107 Craig St.. West, Montreal, Que 
Paul E. Poitrasa 


Quebec Power Co. 
229 St. Joseph St., Que 
Jean Saint Jacques 


Quebec 


Rambusch Decorating Co. 
40 W. 13th St. New York 11, N. ¥ 
Edward Rambusch 


Revere Electric Mfg. Co. 
6009-17 N. Broadway, Chicago 40, IN 
Van N. Marker 


Revere Electric Supply Co. 
57 West Jackson Bivd., Chicago, Ill 
Floyd 


Fernawu 


Rochester Gas & Electric Corp. 
89 East Ave. Rochester 4, N. Y. 
Prank C. Taylor 
Rockland & Power Co. 
Nyack, N D. 8S. Schaab 
Rohm and Haas Co. 
222 W. Washington Sq., 


Philadelphia 5, Pa. 
FP. W. Tetzlaff 


Ruby-Philite Corp. 
32-02 Queens Bivd., Long Island City 1, N. Y. 
Louis Philips 


Rumsey Electric Co. 
1007 Arch St., Philadelphia 7, Pa 
T 


W. Lauer 
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Blectric Supply Co. 
1160 Stout, Denver, Colo. 


S & M Lamp Co. 
119 West 36th Place, Los Angeles 54, Calif. 
Jim Shirrefa 


The Safety Car Heating & Lighting Co. 
P.O. Box 904, New Haven 4, Conn. 
Leonard Pierson 


Cc. O. Ryall 


St. J Ry., Light, Heat & Power Co. 
520 Francis St., St. Joseph 2, Mo. 
PF. P. O'Connor 


Sandel Manufacturing Co. 
3618 So. Loomis Place, Chicago 9, Ill. 
A. L. Sandel 


Sandee Manufac Co. 
5050 Foster Ave., Chicago, III. 
Cortes N. Sprankle 


San Gas & Electric Co. 
P.O. Box 1831, San Diego 12, Calif. 
A. BE. Holloway 


Savannah Electric & Power Co. 
Savannah, Ga. J. L. Davidson 


BSchockett Electric Co. 
1061 Broadway St., Denver 3, Colo. 
Carl Schranz, Jr. 


Schomer Electric Supply 
164 Broadway, Aurora, II). 
Daniel Schomer 


The Scott-Jaqua Co. Inc. 
316 Indiana Terminal Warehouse Bidg., In- 
dianapolis, Ind. Jaqua 


The Albert Sechrist Mfg. Co. 
1717 Logan St., Denver 5, Colo. 
K. L. Prancis 


L. J. Co. 
2500 W. North Ave., Chicago, Ill 
Louis Rosenstein 


Shawinigan Water and Power Co. 
600 Dorchester St., W., 


Montreal, Que. 
J. KE. Wilson 


The Sherwin-Williams Co. 
101 Prospect Ave. N. W., Cleveland 1, Ohio 
J. A. Meacham 


t Light Corp. 
Drawer C, Deep River, Conn. 
BE. L. Canfeld 


The 
P.O. 


Silvray Lighting, Inc. 
R. K. O. Bidg., Radio City, New York 20, 
N. Y. J. M. Gilbert 


Sioux City Gas & Electric Co. 
515 Fifth St., Sioux City 4, Iowa 


A. L. Smith Iron Co. 
217 Everett Ave, Chelsea, Mass. 
Joseph Pishman 


C. R. Tracy 


Smoot-Holman Co. 
321 No. Eucalyptus Ave., Inglewood, Calif. 
A. Hobbs 


Sola Electric Co. 
4633 W. 16th St., Chicago 50, IN. 
L. C. Marechal 


Solar Light Mfg. Co. 
1357 S. Jefferson St., Chicago 7, Ill. 
A. Lazerson 


The Solex Co. Ltd. 
280 Faillon St., West, Montreal, Que. 
Leon Beauchamp 


Southern Calif. Edison Co., Ltd. 
601 West 5th St.. Los Angeles 53, Calif. 
G. M. Rankin 


Southern Canada Power Co. Ltd. 
255 James St., West, Montreal, Que. 
George R. Atchinson 


Southern Colorado Power Co. 
Box 75, Pueblo, Colo 
G. W. Milliken 
Southern Indiana Gas & Elec. Co. 
P.O, Box 569, Evansville 3, Ind 
Cc. EK. Graham 


1949 


Southern Lighting Mfg. Co. 
P.O. Box 2546, Orlando, Fla. 
Max K. Aulick 


Southwestern Gas & Elec. Co. 
Box 1106, Shreveport, La. 
J. EB. EWiott 


Southwestern Public Service Co. 
Amarillo, Texas 
J. BE. Cunningham 


Electric Mfg. Corp. 
Beech & Kenilworth Aves., Norwood, Ohio 
Ralph A. Lostro 


The Spero Blectrical Corp. 
18222 Lanken Ave., Cleveland, Ohio 
Herbert I. Spero 


Stanley Electric Mfg. Co. 
1234 Carpenter St., Philadelphia 47, Pa. 
Bernard 8. Heller 


Steber Manufacturing Co. 
2700 Roosevelt Rd., Broadview, Maywood, Ill. 
T. L. D. Lynewiler 


Steiner Electric Co. 
3500 Milwaukee Ave., Chicago 41, Ill. 
George S. Steiner 


Sterling Refiector & Mfg. Co. 
3249 West Grand Ave., Chicago 51, Ill. 
Anton Oberhuber 


Sunbeam Lighting Co. 
777 E. 14th Place, Los Angeles 11, Calif. 
Herbert L. Krieger 


Sun-Ray Fluorescent Co. 
600 South Michigan Ave., Chicago, Ill. 
Jerome Gimbel 


Sylvania Blectric Products, Inc. 
500 5th Ave., New York, N. Y. 
D. P. Caverly 


Tampa Electric Co. 
Cass & Tampa Sts., Tampa 1, F! 
FP. J. Gannon 


Texas Electric Service Co. 
Electric Bldg., Fort Worth 1, Texas 
R. E. Hendricks 


Thompson Electric Co. 
1101 Power Ave. N. E., Cleveland 14, Ohio 
Thayer B. Farrington 


Toledo Edison Co. 
Edison Bldg., Toledo 4, Ohio 


Charles A. Harrison 


Toronto Hydro-Electric System 
14 Cariton St., Toronto 2, Ont. 
A. W. J. Stewart 


Torstenson Glass Co. 
3233 N. Sheffield Ave., Chicago 13, Ill. 
Elmer L. Torstenson 


Triangle Industries 
600 W. Adams St., Chicago, Ill 
Leonard Cohen 


Tru-Lite Ltd. 
824 Notre Dame St., W., Montreal, Que. 


Omer M. Trudel 


Underwriters’ Laboratories, Inc. 
207 E. Ohio St., Chicago 11, IN. 
Ferd. Neumer 


Union Electric Co. of Missouri 
12th & Locust Sts., St. Louis 1, Mo 
W. L. Berry 


Union Metal Mfg. Co. 
Canton 5, Ohio W. A. Porterfield 


The United Mluminating Co. 
80 Temple St., New Haven 6, Conn. 


EB. B. Haskell 


United Manufacturing Co. 

Div. United Advertising Corp. 

190 Whalley Ave, New Haven, Conn 
Wiliam R. Harris 


Utah Power & Light Co. 
Box 899, Salt Lake City 10, Utah 
W. 4. Huckine 


Verd-A-Ray Corp. 


615 Front St., Toledo 5, Ohio 0. 8. Levi 


John C. Virden Co. 
6009-6103 Longfellow Ave., Cleveland 3, Ohio 
W. G. Sawyer 


John C. Virden, Ltd. 
35 Front St., East, Toronto, Ont. 
P. G. Kirkpatrick 


Blectric & Power Co. 
Richmond, Va. J. G. Holtzclaw 


Voigt Co. 
1649 No. Broad St., Philadelphia 22, Pa. 
J. Frank 


The F. W. Wakefield Brass Co. 
Vermilion, Ohio A. FP. Wakefield 


The Was Water Power Co. 
P.O. Drawer 1445, Spokane 6, Wash. 
Carl L. Hoffman 


The Watson Standard Co. 
225 Galveston Ave., Pittsburgh 12, Pa. 
H. EB. Striker 


The Welsbach Corp. 
1500 Walnut St., Philadelphia 2, Pa. 
H. H. Adams 


Westchester iting Co. 
9 South Ist Ave., Mt. Vernon, N. Y. 


Westinghouse Electric Corp. 
1216 W. 58th St., Cleveland 2, Ohio (P.O 
Box 5817) F . White 


w ouse Electric Supply Co. 
113 North May St., Chicago 7, Ill. 
Henry Czech 


Westinghouse Lamp Div. 
Bloomfield, N. J. Samuel G. Hibben 


West Penn Power Co. 
14 Wood St., Pittsburgh 30, Pa 
Harry Restofski 


Wheeler Insulated Wire Co., Inc. 
Aurora St., Waterbury 91, Conn. 
George B. Harn 


The 
150 E. 


Wheeler Refiector Co. 
275 Congress St., Boston 10, Mass. 
KE. A. Sawin 


Wiedenback-Brown Co., Inc. 
111 Eighth Ave. New York 11, N. Y. 
W. C. Stockberger 


R. & W. Wiley, Inc. 
119 Dearborn St., Buffalo 7, N. Y. 
H. B. Alderman 


H. EB. Williams Products Co. 
108 S. Main St., Carthage, Mo. 
FP. B. Williams, Jr. 
Wilmot Castle Co. 
1255 University Ave., Rochester 7, N. Y. 
EB. H. Greppin 


& Display Ltd. 
J. A. Wilson 


Hydro 


J. A. Wilson Lighting 
9 Morrison St., Toronto, Ont. 


The Windsor Utilities Comm., 
Div. 
149 Chatham W., 


Windsor, Ont. 


W. A. Shaw 


The Wiremold Company 
Hartford 10, Conn. 


Wisconsin Electric Power Co. 
Public Service Bidg., Milwaukee 1, Wis 
G. W. Van Derzee 


Wisconsin Gas & Blec. Co. 
100 Third St., Racine, Wis. 


D. Hayes Murphy 


J. H. Dunham 


Wisconsin Power & Light Co. 


122 W. Washington Ave., Madison 1, Wis. 


J. D. Howard 


Wisconsin Public Service Corp. 
Green Bay, Wis. A. G. Bur 


Worcester County Blectric Co. 
11 Foster St., Worcester, Mac« 
Fred E. Littlefield 


Yonkers Electric Light & Power Co. 
9 South Ist Ave., Mt. Vernon, N. Y. 
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Custom-designed FRINK Lighting for 
Bloomingdale's new Long Island 
Store provides ideal qualities for 
ATTRACTION, APPRAISAL, ATMOSPHERE. 


Throughout almost 100,000 sq. ft. of selling and office 
space in this beautiful new store Frink Lighting achieves 
the three A’s of merchandising” in fullest measurc 
reveal the inherent qualities of merchandise and to speed 


and phere, 


to invite storc-wide tratt« Appratal, to 
buying decisions to make shopping 


a pleasure and encourage repeat business. 


The combination fluorescent and incandescent Frink fix- 
tures effectively reduce surface brightness at the ceiling 
by means of 3-inch splays, angled at 45° and finished 


in the same color as the ceiling. 


Fach troffer unit is finished inside with a specially 


developed enamel which, in combination with Warmtint 
lamps, makes light from both the fluorescent and incan- 
descent sections appear the ‘ame color on the lenses. An 
average level of 45 foot candles is maintained at counter 
height. The incandescent downlights are designed so as 
to be interchangeable with spotlight lenses and G-30 
250-watt projection lamps. 


This fine example of lighting is typical of dozens of 
Frink installations in many commercial fields utilizing 
custom-built and standard L-J-N-O-L-1-T-E fixtures. 
Write today for your copy of the new Frink catalog, 
and packets of PLAN-O-LITE layouts, photographs 
and engineering data. 


THE FRINK CORPORATION 


The Measure of Quality in Lighting 


Long Island City, New York 


27-01 Bridge Plaza North 
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To get the 
LaTeEst LIGHTING INFORMATION 
¢ First hand 


¢ By Authoritative Speakers 


¢ By Formal and Informal Discussion 


Plan now to attend the 


1949 NATIONAL 
TECHNICAL CONFERENCE 
FRENCH LICK, INDIANA 
September 19-23 


This year’s program offers 33 technical papers, plus 
the annual Progress Report and five presentations in the 
Residence Lighting Forum. In addition, the Lighting Serv- 
ice Forum will present a well-rounded program of interest 
and practical value to everyone in lighting. 


For all the details, see the green booklet sent to you 
last month. Why not make a real vacation out of the trip— 


bring the wife and enjoy the unique location. 


It's French Lick in “49 
The Best (Conference Ever 
P.S. If your reservation hasw’t been mailed, do 


so right away. Hotel assignments will be made 


in the order reservations are recetved. 


JuLty 1949 
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BRILLIANT ILLU 
DISPLAYS, EFFE 


You can stimulate sales ... your own as well as your customer's... 
with the new Kent-Moore VAL-LITE. For VAL-LITE is more than 
just a lighting fixture. It's a merchandiser as well. Designed especially 
to meet three specific requirements in the retail store lighting field. 
1—It provides bright, efficient fluorescent lighting in either single or 
multiple fixture application. 2—It dramatizes merchandise, creates dis- 
tinctive wall and counter displays. }—It gives you “ point-of-purchase” 
advertising opportunities with easy-to-read, easy-to-change VAL-LITE 
letters that stand out boldly against a glow of back lighting. Excel- 
lent means of department identification! 


Smartly styled, sturdily built, union made. Approved iS - 

by Underwriters’. Sold through leading electrical whole- VAL-LITES Available in Two Popular Sizes! 
ihe ~ salers. Write today for complete details and ask for the Mode! }1817. four 40-watt fluorescent iamps. 

new VAL-LITE “idea” booklet. Model 33949. two 40-watt fluorescent lamps. 


KENT-MOORE ORGANIZATION, 


GENERAL MOTORS BUILDING ¢ DETROIT 2, MICHIGAN 


VAL-LITES BUILD SALES FOR YOU AND YOUR CUSTOMERS 


Kent-Moore VAL-LITES are a natural” for super markets Brand names stand out against VAL-LITE backlighting This bile dealer d mechanic efficiency by 
Merchandise sparkies, and customers can find it fast while appliances below make a “buy-appealing” display lighting and labeling his service department bays. 
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PUBLICATIONS 


IMPORTANT for your lighting f bookshelf. Items 
are numbered for identification with coupon below. 


* 
(1) LIGHTING HANDBOOK 


One volume, 850 pages. A guide pro- 
viding basic information on all ‘phases of lighting. For 
architects, designers, engineers and others who plan, install 
and manufacture lighting systems and equipment. $7.50 per 
copy; $5 in lots of 10 or more. 

LES. Members who hare not availed themarlves of the 
privilege of one membership copy at 35 may still do so 
idd 50 cents if for shipment abroad 


* 


AMERICAN STANDARD AND 
RECOMMENDED PRACTICES 


(2) SCHOOL LIGHTING. American Standard Practice. 
Newest American Standard Practice for help in planning 
ing. installing and maintaining lighting quality in schools 


HOME LIGHTING Recommended Practice 
OFFICE LIGHTING Recommended Practice 


LIGHTING PRACTICES FOR STORES AND OTHER 
MERCHANDISING AREAS 


STREET AND HIGHWAY LIGHTING. American Stand- 
ard Practice. 


Booklets above available at 50 cents per copy or in quantity as 
follows: First 4 copies, 50 cents each; next 20, 25 cents each 
all over 24 copies. 15 cents each 

INDUSTRIAL LIGHTING. American Recommended 
Practice. 

One to 10 copies, 25 cents each; next 40, 20 cents eac 


50, 15 cents each 


Indicate publications | wanted by number. Enter name and address. 


ILLUMINATING ENGINEERING SOCIETY 
51 Madison Avenue 
New York 10, New York 


[] My eheck (money order) is enclosed. 


copies Name 


copies [] Company 
copies [] 
copies [] 


Street 


copies City 


guLy 1949 


Please send me, addressed as below, copies of I.E.S. 


Bill me. 


LIGHTING DATA SHEETS 


Actual lighting installations fully illustrated, covering euch 
subjects as lighting for the metalworking, textile, automobile 
and other industries, as well as lighting for stores, offices and 
residences. Sheets punched for standard binders 

Series 10 through 13. Available at $1 per series 

NEW SERIES XIV! 

Subscribe now for the new Series 1.EB.S. Lighting Data 
Sheets, the latest information available on a wide va- 
riety of lighting installations, bringing up to date the 
information carried in Series 10 through 13. New Series 
is already widely in use by public utility companies 
and manufacturers as well as individuals to make 
their own reference data current and for distributing 
to customers. First seven sheets now available; bal- 
ance shipped during year to subscribers. Subscription, 
$1.25; $1.00 in lots of 25 or more. 


SPECIAL DATA SHEET BINDER 
New style, durable loose-leaf binder bound in blue fab- 
rikoid and attractively stamped in gold. Single binder, 
$1.50; in lots of 25 or more, $1.25. 


* 
LIGHTING COURSE MATERIAL 


(11) Experiments with Light, for science students, 25 cents 
each. 


(12) Fundamentals of Ml inati (outline), $1.00 each; 10 
or more, 75 cents. 


(13) Lessons in Practical Home Dlumination (outline), 25 
cents each. 


(14) Lighting Design Problems Course (outline), $1.50; 10 
or more $1.25. 


OTHER 1.E.S. PUBLICATIONS 


(15) Testing Procedures for Dlumination Characteristics. 
Five committee reports in one volume combining guides 
to testi of fi t lamps and luminaries, and 
street lighting luminaires. Per copy, $1.00. 


Art Gallery Lighting, 50 cents per copy up to four; next 
20, 25 cents; over 24, 15 cents. 


Standard Method for Measuring and Reporting Dlumi- 
nation from Artificial Sources in Building Interiors, 10 
cents each. 


Lighting Performance Geesinnennataane for Portable 
and Installed Resid inari 50 cents each. 


Residential Wiring Design Handbook, 25 cents each. 


(20) FParmstead Wiring Design Handbook, 40 cents each. 


Clip out and mail. 


Publications which I have indicated by number. 
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Model No. 3020—4-Lamp 
SLIMLINE with Louver 


Automobiles or Lilacs... 


“SLIMLINE” 


Rien: across the country, businesses of every 
kind are turning to MITCHELL “Slimline” to 
get the “selling” light they need. It’s uncanny 
how one installation sells another—in whole 
communities the commercial lighting swing is 
to MITCHELL “Slimline”. 


Progressive businessmen prefer this hand- 
some, smooth, powerful lighting that creates a 
traffic-building sales-inviting atmosphere. 
They like the way MITCHELL “Slimline” puts 
appeal into merchandise, makes it more de- 
sirable and easier to sell—the way it produces 
measurable increases in sales and profits. 


k, 
Clark Pontiac Compony: 
Ivania. A modern ovto yo 
om completely lighte Bes 
MITCHELL Model No. 30208 
~ fixtures to achieve on ove 


lighting level of 50 foot candies. 


This user acceptance builds volume business 
for the wholesaler. MITCHELL “Slimline” in- 
stallations are easy, smooth jobs for the con- 
: tractor—time-saving profitable business. And 
somes Rexall Drug Stores. Beav- utility men can recommend this superior light- 
mont, An ence ing with confidence. 


Whether it’s automobiles or lilacs— 
continvoyv 


30208 Slim! MITCHELL “Slimline” lights and sells them all! 


overage of 


Write for complete descriptive 
literature covering MITCHELL 
Slimline fixtures. Ask for Bulle- 
tin No. 322 describing 4-Lamp 
units; Bulletin No. 339 describ- 
ing 2-Lamp units; Bulletin No. 
334 describing spotlight units. 
for vse with Slimline fixtures. 


ists, Pittsburgh, 
Lubin & Smolley MITCHELL 


‘eve 85 foot concles 
os well as brilliant 2525 Clybourn Avenue « Chicago 18, Illinois 


in Coneda: Mitchell Manufacturing Company, Ltd., Torente, Caneda 
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- 
pet 


Comfortable Seeing —the 
light you need, exactly where you 
need it— economically. 


For Comfortable Seeing, take a look at Provo, Utah. Here they chose 
G-E Form 79 VR luminaires for the residential sections. Notice that 
these luminaires are widely spaced—yet, due to an exclusive G-E 
principle of light control, give plenty of light exactly where it's needed 

down on the street for Comfortable Seeing. By using Form 79 VR's 
Provo has almost doubled the visibility provided by older fixtures at 
the same cost, but with far more comfort 

With its deep shielded filament, its reflector designed to direct light 
downward and a verti-lateral refractor which turns and lifts the light 
into two narrow, highly controlled beams 180 degrees apart, the type 
VR is ideally suited for Comfortable Seeing in residential areas, 

When vou get to vour residential sections and light-traffic streets in 
your relighting plan, get all the details on the Form 79 VR—so that your 
community, too, will have Comfortable Seeing. Write Apparatus Dept., 


General Electric Company, Schenectady 5, New York. 


Jury 1949 


This is the Type VR optical 
assembly on a Form 79 hood. 


It has on L.E.S. Type 1 of light distribution and is 
rec ded for illuminating residential and 
light-traffic streets. Spaced at long intervals 
and using 4000 or 6000 lumen lamps, the 
Form VR is economical both in installation and 
operating costs. Maximum candliepower is 
emitted at a comparatively high angle yet with 
excellent side shielding to give a long narrow 
light distribution down on the street. 
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Check these maintenance features 
they're the features your customers want 
Or ane ... Hazard of falling lamps is virtually eliminated. 


Convenience . . . Lamps can be installed from either end of 
~ fixture with one fast, easy motion. 

Economy . . . Turrets can take hard, rough handling without 

being damaged ... costly replacement problems are eliminated. 


Efficiency ... When fixtures have Turrets, lamps are not 
A staggered but mounted in a straight line, thus giving maxi- 
mum efhcient, shadowless lighting. 


Check these manufacturers’ features 
they’re the features you want in your fixtures 


Easy to mount... Turrets can be mounted with two screws 
on any flat surface, preferably with lock washers under screw 
heads. Starter receptacles are located between the lamps. 


Easy to wire... Stripped and tinned leads can be inserted 
a through the entrance holes in the face of the Turret lamp- 
holder. Binding screws are then tightened through the holes 
in bottom of the lampholder to make permanent pressure 
contacts. 


Easy to design in... Turret lampholders can be used in a 
wide variety of arrangements. They can be mounted singly or 
in multiple groups. They are available to accommodate two 
or three lamps. 


Easy to sell... The pleasing design of Turret lampholders 
adds to the appearance and the value of any fluorescent light- 
ing fixture. And don’t forget, the confidence inspiring Gen- 
eral Electric name helps in the sale of any product. 


For further information, write to Section O56-787, Construc- 
tion Materials Department, General Electric Company, Bridge- 


port 2, Connecticut. 


Jimline lamps 
tric makes Twin Turret lompholders 


1-12 Slimline lamps. These new 
the stondard 
the big features 


Now for S 
New, General Elec 
for two 96inch Ty 
rrets have 


Slimline Tv 


line of Turrets 


This spring action is the secret of the Turret’s simplicity 


and turn lamp slightly to seot pins. Swing free end of 
lamp up and lomp slides firmly into place. 


GENERAL ELECTRIC 


The slow process of replacing lamps with two hands 
is out when fixtures ore equipped with General Electric 
Turret lampholders. 


There ore no clips or safety gadgets to fuss with when 
your fixtures are equipped with Turrets. Snug fit and 
uniform spring tension hold lamp securely in ploce— 
automatically keep firm contact. 


Now, lamp changing is a fast, easy, one-hand operation. 
And there's no need to worry about breaking lamp- 
holders, becouse Turrets ore sturdy, can take rough 
handling. 


of operation. To insert lamp just push in contact plate 
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Domestic Non-Secrion 
Student Member: 
Kelly, Samuel Dale, Mississippi State 


College, State College, Miss. 


Foreign Non-Secrion 

Members: 

Ciruwez, F., Comite National Belge de 
l'Eelairage, rue Dueale 63, Brussels, 
Belgium. 

Nelsson, Gunnar, ASEA Eleetrie Ltd., 
Stockholm 1, Sweden. 

White, L. Drury, Ekeo-Ensign Elee- 
trie Ltd.. 5 Vigo St., London W.1, 
England. 


Associate 


GEORGIA SECTION 
Member: 
Walton, John B., Walton & Pollard 
Electric Co., Griffin, Ga. 
Associate Members: 
Jeans, Paul W., Sylvania 
Products, Ine., Atlanta, Ga. 
Seott, O. V., O. V. Seott Co., Atlanta, 
Gia. 


Electric 


Section 
Associate Members: 
Colombo, John D., 

Products Ine., Detroit, Mich. 
Conover, Edmond W., Detroit Steel 
Products Co., Detroit, Mich. 


Sylvania Electric 


MILWAUKEE CHAPTER 
Crane, Carl C., Carl C. 
Madison, Wis. 
Gordon, Guy E., Graybar Electric Co., 
Milwaukee, Wis. 
O'Brian, L. J., Hutt Eleetrie Co., 
Abbotsford, Wis. 


MonTREAL SECTION 


Crane, Ine., 


Ine., 


Associate Members: 
Asselin, Georges, J. A. Asselin & Fils, 
Quebec, Que., Canada. 

Boldue, D. M., La Cie Martineau Elee- 
trique Ltee., Quebec, Que., Canada. 
De Lery, Alex C., Northern Electric 

Co., Quebec, Que., Canada. 
Dussault, Roger, Roger Dussault Ltee., 
Quebec, Que., Canada. 
Mundy, D. J., Northern Electric 
Ltd., Chicoutimi, Que., Canada. 


Ce 


New ENGLAND SEcTION 
Associate Member: 
Maguire, John F., Jr., 

ler, Boston, Mass. 


Slocum & Ful- 


Moruer Lope CHAPTER 
Associate Member: 
Callaway, Carl, Wismer & 
Sacramento, Calif. 


Becker, 


New ORLEANS CHAPTER 
Member: 
Salaun, Harold L., New Orleans Pub- 
lie Service, Ine., New Orleans, La. 


for COLO 


and prices. 


PHOTO RESEARCH CORPORATION 


15024 Devonshire Street, San Fernando, California 


1949 


MATCHING 


The first precise instrument for measuring the quality 
(color temperature) of the illumination on the subject 
and making constant light standards possible is the 


SPECTRA 


There’s a money-saving and quality- 
improving application of the use of 
SPECTRA in your industry. Send to- 
day for complete descriptive literature 


New York Section 
Associate Member: 
Skelley, Henry, Holophane Co., Ine., 
New York, N. Y. 
NORTHERN CALIFORNIA SECTION 


Members: 

Bazille, C. H., 821 Market St., 
Franciseo, Calif. 

Campbell, R. M., Hamilton & Wiliges, 
Oakland, Calif. 

Keebaugh, Donald R., 
Electrie Co., Oakland, 

Associate Members: 

Austin, James E., City of 
Oakland, Calif. 

Bigbie, Douglas D., California Pack- 
ing Corp., San Francisco, Calif. 
Earl, Robert B., 251 Kearny St., San 

Francisco, Calif. 
Feldman, Stanford, Electrical 
ucts Corp., Oakland, Calif. 
Gannon, Philip E., Keller & Gannon, 
San Francisco, Calif. 

Loudermilk, A. B., A. B. Loudermilk 
Co., San Francisco, Calif. 

Moyer, Cecil S., 339 15th St., 
Calif. 

Raney, Vineent G., 233 Post St., 
Francisco, Calif. 

Rowe, W. H., William Henry Rowe 
Co., San Franciseo, Calif. 

Continued on page 14A 
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San 


ACCEPT NO 
SUBSTITUTE FOR 
ACME ELECTRIC BALLAST 
PERFORMANCE 
A 


Compare the construction features and better per- 
formance of Acme Electric ballasts and you'll see 
why fluorescent lamps provide more light, last 
longer, prevent end blackening when an Acme 
Electric ballast controls 
Bulletin FL 167 which gives valuable information 
concerning the operation and selection of proper 
ballasts for your fixtures. 


ACME ELECTRIC CORPORATION 
297 WATER STREET 
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yoW fluore »scent lamp 
each 4 section. 


Grenad 


Canopy 
in Stem, 


Grenadier 
Stem an 

style _using four 

fluorescent lamp 

section. 


In classroom, office, drafting room and store installations the Wakefield 
Grenadier has earned respect for 
its ability to provide a highly efficient type of diffused lighting: 
design and construction features which make maintenance and part 
replacement simple and rapid, resulting in a “low cost of owning”; 


the quality and beauty of its construction throughout and particu- 
larly fa the metal-framed plastic side panels and the soft metallic 
satin finish of all metal parts. 

To these superiorities must now be added the new benefits of parts simpli- 
fication noted above. Good news, we think, for all who stock, sell, specify 
and install the Wakefield Grenadier. 
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Searcy, Charles E., Johnston Electric 


Co., Oakland, Calif. 
Selby, 
San Francisco, Calif. 
Smith, Glenn W., Garthorne, Buonae 
corst & Murray, San 
Calif. 


Taras, John A., Lloyd Gartner Archi- 


tect, San Francisco, Calif. 


Thompson, Walter H., Westinghouse 


Electric Corp., San Francisco, Calif. 


White, David C., Stanford University, 


Stanford University, Calif. 
Williams, Albert R., 251 Post St., San 


J., Pacifie Gas & Electric 


Francisco, 


Onto VALLEY 
Student Members: 
Cook, Ralph B., Jr., University of 
Cineinnati, Cincinnati, Ohio, 


Lane, Roy L., University of Cincin- 


nati, Cineinnati, Ohio. 
Newman, David W., 
Cincinnati, Cineinnati, Ohio. 


OREGON SECTION 
Member: 
Kelley, Grant Geo 
Grant Kelley & Co., Portland, Ore. 
Associate Member: 


Cook, Hugh, 1011 


University of 


Pettingell, 


Equitable Bldg., 


PHILADELPHIA SECTION 
Associate Members: 
Burke, Thomas A., Rev., Villanova 
College, Villanova, Pa. 
Lees, David D., Atlantie City Electric 
Co., Atlantic City, N. J. 


PirrsBuRGH SECTION 

Me nhe 

Crysler, Corydon M., General Electric 
Co., Pittsburgh, Pa. 

Associate Members: 

Hess, Albert, West Penn Power Co., 
Pittsburgh, Pa. 

Marsh, Charles, Prof., Pennsylvania 
State College, State College, Pa. 


Francisco, Calif. Portland, Ore. 
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Are YOU 
Up to the minute in Lighting Practice? 


I. E. S$. LIGHTING DATA SHEETS 
SERIES XIV 


are the last word in lighting applications! 


Subscriptions are now being taken for the complete Series 
XIV, 24 sheets in all; the first seven ready for immediate mail- 
ing. Subscription $1.25 singly—special binder $1.50. Order 
now direct using easy-ordering form on page BA. 


ILLUMINATING ENGINEERING SOCIETY 
51 MADISON AVENUE NEW YORK 10, N. Y. 
(See complete list of 1.E.S. publications on page 8A.) 


Streamlined! Modern! Distinctive! 


Words inspired through the use of 
ORIGINAL SOLID CORRUGATED GLASS. 
For an installation combining classic beauty 
and extra value, investigate the vast possibili- 
ties of this light diffusing structural glass for 


your particular need. 
MANUFACTURED BY 


Pennsylvania Wire Glass Company 


1612 MARKET STREET PHILA. 3, PA. 


GLASS FOR FLUORESCENT LIGHTING 


In glass processing like everything else, experience, “know how,” good 
deliveries, and modern prod quip is imp These 
factors are yours at Dearborn. 


Flat glass or bent, plain or figured—coated in white ceramic. Glass 


MORE AND MORE— 
INDUSTRY PREFERS MULTI 
FIXTURES BECAUSE THERE IS 


More 


U serut 
Licut 
To 


WHEN MULTI INDUSTRIAL LIGHTING 
EQUIPMENT IS SPECIFIED. 


circles are also bert to convex shapes in any size up to 22” in 
clear, figured o> in ceramic colors. 


Our modern equipment controls the application of the ceramic coat- 
ing so carefully that the desired density, light transmission and uni- 
formity is assured. 


We welcome glass processing problems. Submit blueprints or sam- 
ples for our recommendation and quotation. 


“If it starts with flat glass — we make it” 


Ut ORM Gress Company 


2400-44 W. 2Ist STREET CHICAGO 8, ILLINOIS 


JuLY 1949 


RLM Reflectors, Vaporproofs, Floodlights, 


Fluorescents and Gymnasium Fixtures. 


DISTRIBUTED THROUGH LEADING WHOLESALERS 


MULTI ELECTRICAL MFG. CO. 
4223-43 WEST LAKE ST. CHICAGO 24 
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Orris, Kenneth W.. Swank Hardware 
Co., Johnstown, Pa. 

Zeppenfeld, John S., Lustra Corpora- 
tion of America, Brooklyn, 

Student Member: 

Titus, Robert Vernon, Pennsylvania 
State College, State College, Pa. 


Sounp Seetiox 

Associate Members: 

Brett, Edwin Darrah, Lincoln Bouillon 
& Associates, Seattle, Wash 

Busse, Leonard F., Crouse-Hinds Co., 
Seattle, Wash 

Cooper, Frederic k Westinghouse 
Electrie Corp., Seattle, Wash. 


SOUTHERN CALIPORNIA 
Member: 
Byer, Albert E., Hilburg, Byer & 
Hengstler, Los Angeles, Calif 
Associate Members 
Lawrence, Jack H., Pryne & Co., 
Los Angeles, Calif 
Longenecker, D. Seott, C. W. Cole & 
Co., Ine., Los Angeles, Calif. 
Sankewich, J. Westinghouse Elee 
trie Supply Co., Los Angeles, Calif 


SOUTHWESTERN SkecTION 
Associate Member: 


Wells, H. R., E. I. du Pont de Ne 
mours & Co., Ine., Dallas, Texas 


TeNNessee VaLLey CHaprer 

Associate Member 

Curtis, Paul W., Curtis Electrie Co., 
Chattanooga, Tenn 

Toronto Secrion 

Members: 

Mackenzie, R. Schumacher-Mac 
kenzie, Ltd., Winnipeg, Man., Can 
ada 

Schumacher, R. V.. Schumacher-Mae 
kenzie Ltd., Winnipeg, Man., Can- 
ada, 
Members 

Copland, Bolton, Ltd., 
Wint peg, Man., Canada 

Mackenzie, J J... Schumacher-Mae- 
kenzie Ltd., Winnipeg, Man., Can 
aca 

Stevens, D. R., Hudson's Bay Co., 
Winn peg, Man., Canada 

Vandervlis, A. J., Hudson's Bay Co., 
Man., Canada 

Twin Crry Sretriox 

Members 


(Connor, T. D.. Blaine Electrie Co., 
St. Paul, Minn. 
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performances 


THE D ‘all 


destined for many repeat 


POWERSTAT DIMMERS 


To give that stage production a professional, big-theatre atmosphere, 


use the handy portable, 


“PACKAGED” POWERSTAT Dimmers to 


dim, brighten and blend stage lighting. School, church, community 
and amateur theatrical groups, as well as small theatres, find these 


POWERSTAT Dimmers ideal . . 


. offering the facilities of large 


switchboard installations at a fraction of the cost. 

Type DBR6-850 provides six efficient 850-watt dimmers built into 
a compact, black wrinkle-finished cabinet. Each dimmer operates 
independently to handle six different lighting circuits. This multi- 
circuit dimmer features simple installation, minimum maintenance, 
complete protection and easy, economical operation. A separate fuse 
protects each of the 6 circuits; each has its individual “on-off” switch, 


” 


indicating light and output receptacle. Overall dimensions are 14! 2” x 


1873” x 9! 


.”. Reinforced carrying straps facilitate moving the unit 
from one location to another. 


Another portable, “PACKAGED”, multi-circuit POWERSTAT Dim- 
mer is Type DBP3-1700, Consists of Three 1700-watt dimmers in one 
efficient cabinet. Each dimmer in this handy “package” can be 
mechanically interlocked to a master control for group operation. 


Dimensions: 1548” x 3648” x 13”. 
Handles, supplied for ease in 
carrying, are removable to allow 
for gang mounting when more 
than three circuits are to be con- 
trolled. 

Send for information on these 
two portable, “PACKAGED” 
POWERSTAT Dimmers . . . also 
for details on the complete line 


of POWERSTAT Dimmers — manually operated or motor-driven — 
built to meet every lighting control need. 


WRITE 5079 DEMERS AVENUE, BRISTOL, CONNECTICUT 


BRISTOL, 


CONNECTICUT 


POWERSTAT VARIABLE TRANSFORMERS © VOLTBOX A-C POWER SUPPLIES © STABILINE VOLTAGE REGULATORS 
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Benjamin Electric Mfg. Co. 
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Dearborn Glass Company 14A 
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General Electric Co., Lamp 17A 


Edwin F. Guth Co. 16A 


LE.S8. Conference 6A 


Kent-Moore Organization Inc. 


Litecontrol Corp. 


Mitchell Mfg. Co. 
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Pennsylvania Wire Glass Co. 


Photo Research Corp. 12A maintenance costs 
,..on the “JACKNIFE” HINGE TROFFER* 


F. W. Wakefield Brass Co. 13A and 


Westinghouse Electric Corp., Lamps G U TH LI TE *f 


Back Cover 
With one twist of the ingenious maintenance rod, everything—lamps starters, 
reflectors, louvres, ballast and wiring — swings down to your fingertips for 


- ladderless servicing — and pulls maintenance costs right down with them! This 
- exclusive feature of the “Jacknife” Troffer and Guthlite makes upkeep far 
Eo faster, easier, safer — and up to 80% more economical. 


You'll find complete details of this 
and many other Guth profit-building 
advancements in our handy new 
Pocket Catalog 46A-! Ask for it 
today —from 


ELECTRICAL 
DEALERS! 


Cash in on the popularity of 
FLOLITE COLD CATHODE 


FLUORESCENT LAMPS. 
More and more users every day 
) are switching to FLOLITE. 
Write for full particulars on 


this fast-selling line today. 


THE EDWIN F. GUTH COMPANY / ST.LOUIS 3, MISSOURI 
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How new lighting 


helped increase 


business here 136% 


USINESS has more than doubled at this Thompson 
restaurant (Chicago) since remodeling and relighting. 
A good share of the credit goes to the General Electric 
slimline fluorescent lamps in attractive, modern fixtures 
over the entrance and just inside the front window. 


Their high light output attracts customers’ attention. 
The long, unbroken lines of light give a clean, modern 
effect. Other G-E slimline features important to the owners 


are instant starting (no starters needed), 
ease and economy of maintenance, and 
long life. 

Slimline fluorescent is another product 
of General Electric lamp research—the 
research that works constantly to make G-E 


lamps STAY BRIGHTER LONGER. 


slimline Nuorewent Lamp 


SLIMLINE 
FLUORESCENT 
LAMPS 


Ay 
GENERAL @@ ELECTRIC 
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ALBALITE GLASS 
~ CELINE LIME 


— - - 
Slimline lamps highlight entrance. Use 
of 3 sizes permits curved effect. 


You can put your confidence in- 


in 
i 
a r 
1 
| 
: 
Slimlines in 6-lamp fixtures, just inside 4 
Sront window, attract customers. 
A 
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FLEUR-O-LIER 
INDEX 
NUMBER 
MEAN? 


In a specification, it denotes the exact 
kind of lighting performance desired. “G” stands 
for General Diffuse lighting distribution; 45" for 
45° side shielding; 30" for 30° end shielding; 
“2” for a brightness in shielded zone of not more 
than 2% footcandles per square inch; ‘“P” means 
Pendent mounting. 

For a fixture, those symbols mean that Electrical 
Testing Laboratories, Inc., after photometric tests, 
find it has those performance characteristics. 
Thus, it is now possible for the specifier to express 
simply and precisely the lighting performance he 
wants. And the buyer can now buy fixtures and 
know in advance how they will perform when 
installed. For, in addition to the Index System 
rating, complete photometric data, together with 
coefficients of utilization are supplied for each 
Fleur-O-Lier fixture, 

And the Fleur-O-lier label certifies that the fixture 
is “right” mechanically and electrically. 


Fleur-O-Lier Gives Complete Information — 


All the data needed to make an intelligent choice 
of fixtures is provided by Fleur-O-Lier. You get— 


1. An Index System Rating 
2. Photometric test data 

3. Coefficients of Utilization 
4. Certification 


You're sure when you insist on Fleur-O-Lier. 


FLEUR-O-LIER 
WManupacturers 


Cleveland 15, Ohio 


of, 


2116 Keith Building « 


Fleur-O-Lier is not the name of on , but of « group of 
by Participation in the Flevr-O-Lier pregrem 
is open te ony whe complies with Flewr-O-Lier requirements. 


evr O Lier Monstocterers 


ELECTRICAL TESTING 
LABORATORIES INC. 
TORR 
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Research Laboratory 
New Jersey. 


That's Why Westinghouse bluotescent Lamps 


WORK SO WELL 
BURN SO BRIGHT 
LAST SO LONG 


fj 
5 ATYPICAL TEST) 
Lue LAMPS PASS a 
efficiency in a fluorescent lamp when its 
qtoms ore united in a definite pattern. 
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